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(57)Abstract: 

PROBLEM TO BE SOLVED: To record information in a 
higher density in an optical information recording 
medium for recording information by using a 
holography. 

SOLUTION: During recording, a laser light emitted from 
a laser coupler 20 is separated by a beam splitter 1 6, 
one light is passed through a space light modulator 1 5 
to become an information light, and this information 
light is converged by an objective lens 1 3A, passed 
through a solid emersion lens 12A and projected to an 
optical information recording medium 1 . The other light 
obtained as a result of the separation by the beam 
splitter 16 is passed through prisms 51 and 52, a 
convex lens 53, a concave lens 54 and a cylindrical 
fens 55 to become a recording reference light having a flat shape, passed through 
the solid emersion lens 12A and then projected to the optical information recording 
medium 1. The information light and the recording reference light intersect each 
other in an information recording layer 2, and in the information recording layer 2, a 




recording area composed of a volume hologram is formed in a layer shape. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Clalm(s)] 

[Claim 1]A light information recorder characterized by comprising the following for recording 
information to an optical information recording medium provided with an information storage 
layer on which information is recorded with an interference pattern by interference with 
information light and a reference beam for record which supported information using a 
holography. 

An optical creating means for record which generates information light and a reference beam 
for record which supported information. 

So that a record section where information is recorded with an interference pattern by 
interference with information light and a reference beam for record may be formed in layers in 
said information storage layer, A record optical system for irradiating with information light and 
a reference beam for record to an information storage layer so that one light flux of information 
light and the reference beams for record may be made into flat shape and it may cross within 
an information storage layer. 

[Claim 2]The light information recorder according to claim 1 provided with a position control 
means which controls a position of information light to said optical information recording 
medium, and a reference beam for record. 

[Claim 3]A positioning area where information for positioning of information light and a 
reference beam for record is recorded as said optical information recording medium using what 
it had said position control means, The light information recorder according to claim 2 
characterized by controlling a position of information light to an optical information recording 
medium, and a reference beam for record using information recorded on said positioning area. 
[Claim 4]The light information recorder according to claim 2, wherein said position control 
means controls a position of information light to an optical information recording medium, and 
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a reference beam for record so that two or more record sections are formed without lapping 
mutually in an information storage layer. 

[Claim 5]The light information recorder according to claim 1 , wherein said record optical 

system irradiates with information light and a reference beam for record to an information 

storage layer so that each center may intersect perpendicularly mutually. 

[Claim 6]The light information recorder according to claim 1 having a solid emersion lens which 

said record optical system is arranged so that an optical information recording medium may be 

countered, and information light and a reference beam for record pass. 

[Claim 7]A light information recorder characterized by comprising the following for recording 

information to an optical information recording medium provided with an information storage 

layer on which information is recorded with an interference pattern by interference with 

information light and a reference beam for record which supported information using a 

holography. 

An optical creating means for record which generates information light and a reference beam 
for record which supported information. 

The Mitsuteru gunner stage for record for irradiating with information light and a reference 
beam for record to an information storage layer so that an interference pattern by interference 
with information light and a reference beam for record may be formed in said information 
storage layer. 

So that a record section where information was recorded with said interference pattern, and it 
was fixed to information may be formed in layers in said information storage layer, The 
Mitsuteru gunner stage for fixing for glaring so that it may pass through a part of field in which 
an interference pattern was formed in light for fixing of light flux of flat shape for information 
recorded with an interference pattern being established to a field where said interference 
pattern was formed in an information storage layer. 

[Claim 8]The light information recorder according to claim 7 provided with a position control 
means which controls a position of information light to said optical information recording 
medium, and a reference beam for record. 

[Claim 9]A positioning area where information for positioning of information light and a 
reference beam for record is recorded as said optical information recording medium using what 
it had said position control means, The light information recorder according to claim 8 
characterized by controlling a position of information light to an optical information recording 
medium, and a reference beam for record using information recorded on said positioning area. 
[Claim 10]The light information recorder according to claim 8, wherein said position control 
means controls a position of information light to an optical information recording medium, and 
a reference beam for record so that two or more record sections are formed without lapping 
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mutually in an information storage layer. 

[Claim 1 1]The light information recorder according to claim 7 having a solid emersion lens 
which said record optical system is arranged so that an optical information recording medium 
may be countered, and information light and a reference beam for record pass. 
[Claim 12]lt is a light information record method for recording information to an optical 
information recording medium provided with an information storage layer on which information 
is recorded with an interference pattern by interference with information light and a reference 
beam for record which supported information using a holography, By generating information 
light and a reference beam for record which supported information, making one light flux of 
information light and the reference beams for record into flat shape, and irradiating with 
information light and a reference beam for record to an information storage layer so that it may 
cross within an information storage layer, A light information record method forming in layers a 
record section where information is recorded in an information storage layer with an 
interference pattern by interference with information light and a reference beam for record. 
[Claim 13]lt is a light information record method for recording information to an optical 
information recording medium provided with an information storage layer on which information 
is recorded with an interference pattern by interference with information light and a reference 
beam for record which supported information using a holography, So that information light and 
a reference beam for record which supported information may be generated and an 
interference pattern by interference with information light and a reference beam for record may 
be formed in said information storage layer, As opposed to a field which irradiated with 
information light and a reference beam for record to an information storage layer and where 
said interference pattern was formed in an information storage layer, By glaring so that it may 
pass through a part of field in which an interference pattern was formed in light for fixing of light 
flux of flat shape for information recorded with an interference pattern being established, A light 
information record method forming in layers a record section where information was recorded 
with an interference pattern in an information storage layer, and it was fixed to information. 
[Claim 14]Record information to an optical information recording medium provided with an 
information storage layer on which information is recorded with an interference pattern by 
interference with information light and a reference beam for record characterized by 
comprising the following which supported information using a holography, and. A light 
information recording and reproducing device for reproducing information from an optical 
information recording medium. 

An optical creating means for record which generates information light and a reference beam 
for record which supported information. 

So that a record section where information is recorded with an interference pattern by 
interference with information light and a reference beam for record may be formed in layers in 



http://ww4.ipdl.inpit.go.jp/cgi-b^ 9/3/2008 



JP, 1 1 -2 1 9540, A [CLAIMS] 



Page 4 of 6 



said information storage layer, A record optical system for irradiating with information light and 
a reference beam for record to an information storage layer so that one light flux of information 
light and the reference beams for record may be made into flat shape and it may cross within 
an information storage layer. 

A regenerated light study system for irradiating an information storage layer with a reference 
beam for reproduction corresponding to a reference beam for record at the time of record, and 
collecting regenerated light generated from an information storage layer by irradiating a 
reference beam for reproduction. 

A detection means to detect regenerated light collected by this regenerated light study system. 

[Claim 15]The light information recording and reproducing device according to claim 14 
provided with a position control means which controls a position of information light to said 
optical information recording medium, a reference beam for record, and a reference beam for 
reproduction. 

[Claim 16]A positioning area where information for positioning of information light, a reference 
beam for record, and a reference beam for reproduction is recorded as said optical information 
recording medium using what it had said position control means, The light information 
recording and reproducing device according to claim 15 characterized by controlling a position 
of information light to an optical information recording medium, a reference beam for record, 
and a reference beam for reproduction using information recorded on said positioning area. 
[Claim 17]Have said record optical system and a solid emersion lens which it is arranged so 
that an optical information recording medium may be countered, and information light and a 
reference beam for record pass said regenerated light study system, The light information 
recording and reproducing device according to claim 14 having a solid emersion lens which it 
is arranged so that an optical information recording medium may be countered, and 
regenerated light passes. 

[Claim 18]Record information to an optical information recording medium provided with an 
information storage layer on which information is recorded with an interference pattern by 
interference with information light and a reference beam for record characterized by 
comprising the following which supported information using a holography, and. A light 
information recording and reproducing device for reproducing information from an optical 
information recording medium. 

An optical creating means for record which generates information light and a reference beam 
for record which supported information. 

The Mitsuteru gunner stage for record for irradiating with information light and a reference 
beam for record to an information storage layer so that an interference pattern by interference 
with information light and a reference beam for record may be formed in said information 
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storage layer. 

So that a record section where information was recorded with said interference pattern, and it 
was fixed to information may be formed in layers in said information storage layer, The 
Mitsuteru gunner stage for fixing for glaring so that it may pass through a part of field in which 
an interference pattern was formed in light for fixing of light flux of flat shape for information 
recorded with an interference pattern being established to a field where said interference 
pattern was formed in an information storage layer. 

A detection means to detect regenerated light collected by a regenerated light study system 
and this regenerated light study system for irradiating an information storage layer with a 
reference beam for reproduction corresponding to a reference beam for record at the time of 
record, and collecting regenerated light generated from an information storage layer by 
irradiating a reference beam for reproduction. 

[Claim 19]The light information recording and reproducing device according to claim 18 
provided with a position control means which controls a position of information light to said 
optical information recording medium, a reference beam for record, and a reference beam for 
reproduction. 

[Claim 20]A positioning area where information for positioning of information light, a reference 
beam for record, and a reference beam for reproduction is recorded as said optical information 
recording medium using what it had said position control means, The light information 
recording and reproducing device according to claim 19 characterized by controlling a position 
of information light to an optical information recording medium, a reference beam for record, 
and a reference beam for reproduction using information recorded on said positioning area. 
[Claim 21]Have said record optical system and a solid emersion lens which it is arranged so 
that an optical information recording medium may be countered, and information light and a 
reference beam for record pass said regenerated light study system, The light information 
recording and reproducing device according to claim 18 having a solid emersion lens which it 
is arranged so that an optical information recording medium may be countered, and 
regenerated light passes. 

[Claim 22]Record information to an optical information recording medium provided with an 
information storage layer on which information is recorded with an interference pattern by 
interference with information light and a reference beam for record which supported 
information using a holography, and. From an optical information recording medium, are 
information the light information recording and reproducing systems for reproducing, and at the 
time of record of information. By generating information light and a reference beam for record 
which supported information, making one light flux of information light and the reference 
beams for record into flat shape, and irradiating with information light and a reference beam for 
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record to an information storage layer so that it may cross within an information storage layer, 
With an interference pattern by interference with information light and a reference beam for 
record, in an information storage layer, form in layers a record section where information is 
recorded, and at the time of reproduction of information. Light information recording and 
reproducing systems irradiating an information storage layer with a reference beam for 
reproduction corresponding to a reference beam for record at the time of record, and collecting 
regenerated light generated from an information storage layer by irradiating a reference beam 
for reproduction, and detecting collected regenerated light. 

[Claim 23]Record information to an optical information recording medium provided with an 
information storage layer on which information is recorded with an interference pattern by 
interference with information light and a reference beam for record which supported 
information using a holography, and. From an optical information recording medium, are 
information the light information recording and reproducing systems for reproducing, and at the 
time of record of information. So that information light and a reference beam for record which 
supported information may be generated and an interference pattern by interference with 
information light and a reference beam for record may be formed in an information storage 
layer, As opposed to a field which irradiated with information light and a reference beam for 
record to an information storage layer and where said interference pattern was formed in an 
information storage layer, By glaring so that it may pass through a part of field in which an 
interference pattern was formed in light for fixing of light flux of flat shape for information 
recorded with an interference pattern being established, Form in layers a record section where 
information was recorded with an interference pattern in an information storage layer, and it 
was fixed to information, and at the time of reproduction of information. Light information 
recording and reproducing systems irradiating an information storage layer with a reference 
beam for reproduction corresponding to a reference beam for record at the time of record, and 
collecting regenerated light generated from an information storage layer by irradiating a 
reference beam for reproduction, and detecting collected regenerated light. 



[Translation done.] 



http://www4.ipdl inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http://www4.ipcil.inpit.go.jp/... 9/3/2008 



JP,1 1-2 19540, A [DETAILED DESCRIPTION] 



Page 1 of 59 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention records information to an optical information recording 
medium using the light information recorder which records information to an optical 
information recording medium using a holography, a method, and a holography, and it 
relates to the light information recording and reproducing device and method of reproducing 
information from an optical information recording medium. 
[0002] 

[Description of the Prior Art]The holographic recording which records information on a 
recording medium using a holography generally piles up light and a reference beam with 
image information inside a recording medium, and is performed by writing the interference 
fringe then made in a recording medium. At the time of reproduction of the recorded 
information, image information is reproduced by irradiating the recording medium with a 
reference beam by diffraction by an interference fringe. 

[0003]ln recent years, for super-high-density optical recording, a volume holography, 
especially a digital volume holography are developed in a practical use region, and attract 
attention. A volume holography is a method with which it utilizes positively and the 
thickness direction of a recording medium also writes in an interference fringe in three 
dimensions, diffraction efficiency is raised by increasing thickness and there is the feature 
that increase of a storage capacity can be aimed at using multiplex recording. And with a 
digital volume holography, although the same recording medium and recording method as 
a volume holography are used, the image information to record is the computer-oriented 
holographic recording method limited to the binary-ized digital pattern. In this digital volume 
holography, it once digitizes, and develops to two-dimensional digital pattern information, 
and picture information like an analog picture, for example also records this as image 
information. At the time of reproduction, it is reading and decoding this digital pattern 
information, and it is returned and displayed on the original picture information. Thereby, 
even if the signal to noise ratio (signal to noise ratio) is somewhat bad at the time of 
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reproduction, it becomes possible to reproduce the original information very faithfully by 
performing differentiation detection, or coding binary-ized data and performing an error 
correction. 

[0004] Drawing 26 is a perspective view showing the composition of the outline of a record 
reproduction system in the conventional digital volume holography. The spatial-light- 
modulation machine 101 which this record reproduction system makes generate the 
information light 102 based on two-dimensional digital pattern information, The lens 103 
which condenses the information light 102 from this spatial-light-modulation machine 101 
and with which it irradiates to the hologram recording medium 100, The reference beam 
irradiation means (not shown) which irradiates with the reference beam 104 from the 
direction which abbreviated-intersects perpendicularly with the information light 102 to the 
hologram recording medium 100, It has the CCD (charge coupled device) array 107 for 
detecting the reproduced two-dimensional digital pattern information, and the lens 106 
which condense the regenerated light 105 emitted from the hologram recording medium 
100 and with which it irradiates on CCD array 107. The crystal of LiNbO, etc. is used for 
the hologram recording medium 100. 

[0005]ln the record reproduction system shown in drawing 26 . at the time of record, the 
information on the original image etc. to record is digitized, the signal of 0 or 1 is further 
arranged to two dimensions, and two-dimensional digital pattern information is generated. 
One two-dimensional digital pattern information is called page data. Here, multiplex 
recording of the page data of #1 - #n shall be carried out to the same hologram recording 
medium 100. In this case, first, by choosing a penetration or protection from light for every 
pixel with the spatial-light-modulation machine 101 based on page data #1, the information 
light 102 modulated spatially is generated and the hologram recording medium 100 is 
irradiated via the lens 103. irradiating the hologram recording medium 100 with the 
reference beam 104 simultaneously from the direction theta 1 which abbreviated-intersects 
perpendicularly with the information light 102 - the inside of the hologram recording 
medium 100 - the information light 102 and the reference beam 104 - pile up - the 
interference fringe made as be alike is recorded. In order to raise diffraction efficiency, the 
reference beam 104 changes into a flat beam with a cylindrical lens etc., and an 
interference fringe crosses it even to the thickness direction of the hologram recording 
medium 100, and it is recorded. At the time of record of following page data #2, multiplex 
recording of the information can be carried out to the same hologram recording medium 
100 by irradiating with the reference beam 104 from the different angle theta 2 from theta 1 , 
and piling up this reference beam 104 and information light 102. Similarly, at the time of 
record of other page data #3 - #n, it irradiates with the reference beam 104 from angle 
theta3-thetan different, respectively, and multiplex recording of the information is carried 
out. Thus, information calls a stack the hologram by which multiplex recording was carried 
out. In the example shown in drawing 26 , the hologram recording medium 100 has two or 
more stacks (the stack 1 , the stack 2, -, the stack m, -). 
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[0006]What is necessary is just to irradiate the stack with the reference beam 1 04 of the 
same degree of incidence angle as the time of recording the page data, in order to 
reproduce arbitrary page data from a stack. If it does so, the interference fringe 
corresponding to the page data will diffract selectively, and the regenerated light 105 will 
generate the reference beam 104 by it. This regenerated light 105 enters into CCD array 
107 via the lens 106, and the two-dimensional pattern of regenerated light is detected by 
CCD array 107. And the information on an original image etc. is reproduced by decoding 
the two-dimensional pattern of the detected regenerated light contrary to the time of record. 

[0007] 

[Problem(s) to be Solved by the InventionJHowever, in the conventional volume holography 
which was explained using drawing 26 . the record section (volume hologram) of one unit is 
formed in the portion to which the information light 102 and the reference beam 104 lap in 
the hologram recording medium 100 at block like shape. Therefore, the record section of 
one unit becomes comparatively large, and there is a problem that high density recording is 
difficult. Although multiplex recording of the information can be carried out by changing the 
angle of a reference beam in the conventional volume holography which was explained 
using drawing 26 . since separation of each information becomes difficult so that the number 
of the information which carries out multiplex recording is increased, there is a limit also in 
high-density-recording-ization by multiplex recording. 

[0008]This invention was made in view of this problem, and the purpose is to provide the 
light information recorder, the method, light information recording and reproducing device, 
and method which enabled it to record information on high density more to the optical 
information recording medium with which information is recorded using a holography. 
[0009] 

[Means for Solving the Problem]An optical creating means for record which generates 
information light and a reference beam for record with which the light information recorder 
according to claim 1 supported information, So that a record section where information is 
recorded with an interference pattern by interference with information light and a reference 
beam for record may be formed in layers in an information storage layer, One light flux of 
information light and the reference beams for record is made into flat shape, and it has a 
record optical system for irradiating with information light and a reference beam for record 
to an information storage layer so that it may cross within an information storage layer. 
[0010]The light information recorder according to claim 7 so that an interference pattern by 
interference with information light and a reference beam for record may be formed an 
optical creating means for record which generates information light and a reference beam 
for record which supported information, and in an information storage layer, So that a 
record section where information was recorded with an interference pattern, and it was 
fixed to information may be formed in layers in the Mitsuteru gunner stage for record for 
irradiating with information light and a reference beam for record to an information storage 
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layer, and an information storage layer, It has the Mitsuteru gunner stage for fixing for 
glaring so that it may pass through a part of field in which an interference pattern was 
formed in light for fixing of light flux of flat shape for information recorded with an 
interference pattern being established to a field where an interference pattern was formed 
in an information storage layer. 

[0011]The light information record method according to claim 12 generates information light 
and a reference beam for record which supported information, By making one light flux of 
information light and the reference beams for record into flat shape, and irradiating with 
information light and a reference beam for record to an information storage layer so that it 
may cross within an information storage layer, A record section where information is 
recorded in an information storage layer with an interference pattern by interference with 
information light and a reference beam for record is formed in layers. 
[0012]So that the light information record method according to claim 13 may generate 
information light and a reference beam for record which supported information and an 
interference pattern by interference with information light and a reference beam for record 
may be formed in an information storage layer, As opposed to a field which irradiated with 
information light and a reference beam for record to an information storage layer and where 
an interference pattern was formed in an information storage layer, By glaring so that it may 
pass through a part of field in which an interference pattern was formed in light for fixing of 
light flux of flat shape for information recorded with an interference pattern being 
established, a record section where information was recorded with an interference pattern 
in an information storage layer, and it was fixed to information is formed in layers - it is. 
[0013]An optical creating means for record which generates information light and a 
reference beam for record with which the light information recording and reproducing 
device according to claim 14 supported information, So that a record section where 
information is recorded with an interference pattern by interference with information light 
and a reference beam for record may be formed in layers in an information storage layer, A 
record optical system for irradiating with information light and a reference beam for record 
to an information storage layer so that one light flux of information light and the reference 
beams for record may be made into flat shape and it may cross within an information 
storage layer, Irradiate an information storage layer with a reference beam for reproduction 
corresponding to a reference beam for record at the time of record, and. It has a detection 
means to detect regenerated light collected by a regenerated light study system and this 
regenerated light study system for collecting regenerated light generated from an 
information storage layer, by irradiating a reference beam for reproduction. 
[0014]The light information recording and reproducing device according to claim 18 so that 
an interference pattern by interference with information light and a reference beam for 
record may be formed an optical creating means for record which generates information 
light and a reference beam for record which supported information, and in an information 
storage layer, So that a record section where information was recorded with an interference 
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pattern, and it was fixed to information may be formed in layers in the Mitsuteru gunner 
stage for record for irradiating with information light and a reference beam for record to an 
information storage layer, and an information storage layer, Light for fixing of light flux of flat 
shape for information recorded with an interference pattern being established to a field 
where an interference pattern was formed in an information storage layer, Irradiate with a 
reference beam for reproduction corresponding to a reference beam for record at the time 
of record the Mitsuteru gunner stage for fixing and an information storage layer for glaring 
so that it may pass through a part of field in which an interference pattern was formed, and. 
It has a detection means to detect regenerated light collected by a regenerated light study 
system and this regenerated light study system for collecting regenerated light generated 
from an information storage layer, by irradiating a reference beam for reproduction. 
[0015]The light information recording and reproducing systems according to claim 22 at the 
time of record of information. By generating information light and a reference beam for 
record which supported information, making one light flux of information light and the 
reference beams for record into flat shape, and irradiating with information light and a 
reference beam for record to an information storage layer so that it may cross within an 
information storage layer, With an interference pattern by interference with information light 
and a reference beam for record, in an information storage layer, form in layers a record 
section where information is recorded, and at the time of reproduction of information. An 
information storage layer is irradiated with a reference beam for reproduction corresponding 
to a reference beam for record at the time of record, and by irradiating a reference beam for 
reproduction, regenerated light generated from an information storage layer is collected, 
and collected regenerated light is detected. 

[0016]The light information recording and reproducing systems according to claim 23 at the 
time of record of information. So that information light and a reference beam for record 
which supported information may be generated and an interference pattern by interference 
with information light and a reference beam for record may be formed in an information 
storage layer, As opposed to a field which irradiated with information light and a reference 
beam for record to an information storage layer and where an interference pattern was 
formed in an information storage layer, By glaring so that it may pass through a part of field 
in which an interference pattern was formed in light for fixing of light flux of flat shape for 
information recorded with an interference pattern being established, Form in layers a record 
section where information was recorded with an interference pattern in an information 
storage layer, and it was fixed to information, and at the time of reproduction of information. 
An information storage layer is irradiated with a reference beam for reproduction 
corresponding to a reference beam for record at the time of record, and by irradiating a 
reference beam for reproduction, regenerated light generated from an information storage 
layer is collected, and collected regenerated light is detected. 

[0017]ln the light information recorder according to claim 1 or the light information record 
method according to claim 12. One light flux of information light and the reference beams 
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for record is made into flat shape, and information light and a reference beam for record are 
irradiated to an information storage layer so that it may cross within an information storage 
layer, In an information storage layer, a record section where information is recorded with 
an interference pattern by interference with information light and a reference beam for 
record is formed in layers. 

[0018]ln the light information recorder according to claim 7 or the light information record 
method according to claim 13. So that an interference pattern by interference with 
information light and a reference beam for record may be formed in an information storage 
layer, As opposed to a field where information light and a reference beam for record were 
irradiated to an information storage layer, and an interference pattern was formed in an 
information storage layer, A record section where it glared in so that light for fixing of light 
flux of flat shape for information recorded with an interference pattern being established 
might pass through a part of field in which an interference pattern was formed, and 
information was recorded with an interference pattern in an information storage layer, and it 
was fixed to information is formed in layers. 

[0019]ln the light information recording and reproducing device according to claim 14 or the 
light information recording and reproducing systems according to claim 22. At the time of 
record of information, one light flux of information light and the reference beams for record 
is made into flat shape, It is irradiated with information light and a reference beam for 
record to an information storage layer so that it may cross within an information storage 
layer, With an interference pattern by interference with information light and a reference 
beam for record, in an information storage layer, it is formed in layers by record section 
where information is recorded, and at the time of reproduction of information. A reference 
beam for reproduction corresponding to a reference beam for record at the time of record is 
irradiated by information storage layer, and regenerated light generated from an information 
storage layer is collected and detected. 

[0020]ln the light information recording and reproducing device according to claim 18 or the 
light information recording and reproducing systems according to claim 23. At the time of 
record of information, so that an interference pattern by interference with information light 
and a reference beam for record may be formed in an information storage layer, As 
opposed to a field where information light and a reference beam for record were irradiated 
to an information storage layer, and an interference pattern was formed in an information 
storage layer, Light for fixing of light flux of flat shape for being established information 
recorded with an interference pattern, It glares so that it may pass through a part of field in 
which an interference pattern was formed, In an information storage layer, a record section 
where information was recorded with an interference pattern, and it was fixed to information 
is formed in layers, at the time of reproduction of information, a reference beam for 
reproduction corresponding to a reference beam for record at the time of record is 
irradiated by information storage layer, and regenerated light generated from an information 
storage layer is collected and detected. 
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[0021] 

[Embodiment of the lnvention]Hereafter, an embodiment of the invention is described in 
detail with reference to drawings. 

[0022]With reference to introduction and drawing 1 , the composition of the optical 
information recording medium in this embodiment is explained. Drawing 1 is an explanatory 
view showing the composition of the pickup in the light information recording and 
reproducing device concerning a 1st embodiment of this invention, and an optical 
information recording medium. The optical information recording medium 1 in this 
embodiment is provided with the following. 

The information storage layer 2 for generating the regenerated light corresponding to the 
information currently recorded, when information is recorded using a volume holography 
with the interference pattern by interference with the information light and the reference 
beam for record which supported information and the reference beam for reproduction is 
irradiated. 

The transparent substrate 3 provided in one field side of this information storage layer 2. 
The transparent positioning layer 4 provided in the field side of another side of the 
information storage layer 2. 

The transparent protective layer 5 provided in the outside of this positioning layer 4. 
The optical-information-recording-medium 1 whole is formed in disc-like. 
[0023]The information storage layer 2 is formed with the hologram material from which the 
optical characteristics, such as a refractive index, a dielectric constant, and reflectance, 
change according to luminous intensity, when light is irradiated. As a hologram material, E. 
I. du Pont de Nemours & Co. (Dupont) make photopolymer (photopolymers)HRF-600 
(product name) etc. is used, for example. 

[0024]Two or more address servo area which extends in a line radially is established in the 
optical information recording medium 1 with the predetermined angle interval. This address 
servo area is equivalent to the positioning area in this invention. In the optical information 
recording medium 1, the section of the sector between adjacent address servo area is a 
data area. Information and address information for a sample DOSABO method to perform a 
focus servo and a tracking servo are beforehand recorded on the field by the side of the 
protective layer 5 of the positioning layer 4 in address servo area by the embossed pit etc. 
A focus servo is irradiated from the pickup mentioned later by making the interface of the 
positioning layer 4 and the protective layer 5 into a reflector, and can be performed based 
on the light reflected in the reflector. As information for performing a tracking servo, a 
wobble pit can be used, for example. 

[0025]Next, with reference to drawing 5 , the composition of the light information recording 
and reproducing device concerning this embodiment is explained. The light information 
recorder concerning this embodiment is contained in this light information recording and 
reproducing device. This light information recording and reproducing device 10 is provided 
with the following. 
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The spindle 81 with which the optical information recording medium 1 is attached. 
The spindle motor 82 made to rotate this spindle 81. 

The spindle servo circuit 83 which controls the spindle motor 82 to maintain the number of 
rotations of the optical information recording medium 1 at a predetermined value. 
The light information recording and reproducing device 10 is provided with the following. 
The pickup 1 1 for irradiating with information light and the reference beam for record to the 
optical information recording medium 1, and recording information, and reproducing the 
information which irradiates with the reference beam for reproduction to the optical 
information recording medium 1 , detects regenerated light, and is recorded on the optical 
information recording medium 1 . 

The drive 84 which makes the ON emitting position of the light in this pickup 1 1 radially 
movable [ the optical information recording medium 1 ]. 

The pickup 1 1 is formed in the shape of [ which the ON emitting part of light rotates 
focusing on a predetermined rotating shaft ] an arm, for example, and the drive 84 turns 
into a device rotating around the pickup 1 1 in this case. 

[0026]The light information recording and reproducing device 10 is provided with the 
following. 

The detector circuit 85 for detecting focus error signal FE, tracking error signal TE, and 
regenerative-signal RF from the output signal of the pickup 1 1 . 

The focus servo circuit 86 which drives the actuator in the pickup 11, moves an object lens 
to the thickness direction of the optical information recording medium 1 based on the 
instructions from focus error signal FE detected by this detector circuit 85 and the controller 
mentioned later, and performs a focus servo. 

The tracking servo circuit 87 which drives the actuator in the pickup 1 1 based on tracking 
error signal TE detected by the detector circuit 85, moves an object lens to the radial 
direction of the optical information recording medium 1 , and performs a tracking servo. 
The seek control circuit 88 which controls seeking which controls the drive 84 based on 
tracking error signal TE and the instructions from a controller mentioned later, and moves 
the ON emitting position of the light in the pickup 1 1 to the radial direction of the optical 
information recording medium 1 . 

[0027]The light information recording and reproducing device 10 is provided with the 
following. 

The digital disposal circuit 89 which reproduces the data which decoded the output data of 
the CCD array in the pickup 1 1 mentioned later, and was recorded on the data area of the 
optical information recording medium 1, reproduces a basic clock from regenerative-signal 
RF from the detector circuit 85, or distinguishes an address. 

The controller 90 which controls the whole light information recording and reproducing 
device 10. 

The controller 90 inputs the basic clock and address information which are outputted from 
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the digital disposal circuit 89, and it controls the pickup 11, the spindle servo circuit 83, and 
seek control circuit 88 grade. The spindle servo circuit 83 inputs the basic clock outputted 
from the digital disposal circuit 89. 

[0028]The detector circuit 85, the focus servo circuit 86, the tracking servo circuit 87, and 
the seek control circuit 88 correspond to the position control means in this invention. 
[0029]Next, the composition of the pickup 1 1 is explained with reference to drawing 1 . The 
pickup 1 1 is provided with the following. 

The solid emersion lens (it is hereafter described as SIL.) 12A arranged so that the field by 
the side of the transparent substrate 3 of the optical information recording medium 1 may 
be countered, when the optical information recording medium 1 is fixed to the spindle 81. 
The object lens 13A provided in the opposite hand in the optical information recording 
medium 1 in this SIL12A. 

SIL12B arranged so that the field by the side of the protective layer 5 of the optical 
information recording medium 1 may be countered, when the optical information recording 
medium 1 is fixed to the spindle 81 . 

The object lens 13B provided in the opposite hand in the optical information recording 
medium 1 in this SIL12B. 

According to this embodiment, the object lens 13A and the object lens 13B are arranged so 
that these optic axes may be on the same line and these optic axes may make the angle of 
60 degrees to the field of the optical information recording medium 1. 
[0030]The pickup 1 1 is provided with the following. 

It is the movable actuator 14A of an optical axis direction and the optical information 
recording medium 1 radially about the object lens 13A. 

It is the movable actuator 14B of an optical axis direction and the optical information 
recording medium 1 radially about the object lens 13B. 

[0031 ]The pickup 1 1 is provided with the following. 

The spatial-light-modulation machine 15, the beam splitter 16, the collimating lens 17, and 
the laser coupler 20 which were allocated in the opposite hand sequentially from the object 
lens 13A side in the optical information recording medium 1 in the object lens 13A. 
CCD array 19 provided in the opposite hand in the optical information recording medium 1 
in the object lens 1 3B. 

[0032]The spatial-light-modulation machine 15 can modulate light now spatially with light 
intensity by having a pixel of a large number arranged in the shape of a lattice, and 
choosing the transmission state (henceforth one) and cut off state (henceforth OFF) of light 
for every pixel. As the spatial-light-modulation machine 15, a liquid crystal display element 
can be used, for example. Control of the spatial-light-modulation machine 15 is performed 
under control of the controller 90 in drawing 5 by the drive circuit which is not illustrated. 
CCD array 19 has a pixel of a large number arranged in the shape of a lattice. 
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[0033]The beam splitter 16 has the semi-reflection surface 16a which 45 degrees of the 
normal line direction was leaned to the optical axis direction between the collimating lens 
17 and the spatial-light-modulation machine 15, and has been arranged. And a part of light 
volume penetrates the semi-reflection surface 16a, the light which enters into the beam 
splitter 16 from the collimating lens 17 side enters into the spatial-light-modulation machine 
15, and a part of light volume is reflected by the semi-reflection surface 16a. 
[0034]The pickup 1 1 is provided with the following. 

Prism 51 which is allocated in the direction of movement of light reflected by the semi- 
reflection surface 16a among the lights which enter into the beam splitter 16, and has the 
total reflection surface 51a parallel to the semi-reflection surface 16a from the collimating 
lens 17 side. 

Prism 52 which has the total reflection surface 52a which is allocated in the direction of 
movement of light reflected in the total reflection surface 51a of this prism 51 , and 
intersects perpendicularly with the total reflection surface 51a. 

The convex lens 53, the concave lens 54, and the cylindrical lens 55 which were allocated 
in the direction of movement of light reflected in the total reflection surface 52a in order 
from the prism 52 side. 

The center (optic axis) is irradiated with the light emitted from the cylindrical lens 55 to the 
information storage layer 2 so that it may intersect perpendicularly with the center (optic 
axis) of the light emitted from the object lens 13A in the information storage layer 2. 
Therefore, the light emitted from the cylindrical lens 55 is irradiated to the optical 
information recording medium 1 so that the angle of 30 degrees may be made to the field of 
the optical information recording medium 1 . 

[0035]ln drawing 1 , the numerals 57 show the hand of cut of the optical information 
recording medium 1 , and the numerals 58 show the seeking direction of the pickup 1 1 . 
[0036]ln the pickup 1 1 shown in drawing 1 , the laser coupler 20 emits a laser beam and this 
laser beam, It is considered as a parallel pencil, and enters into the beam splitter 16, a part 
of light volume penetrates the semi-reflection surface 16a, and a part of light volume is 
reflected by the collimating lens 17 by the semi-reflection surface 16a. The light which 
penetrated the semi-reflection surface 16a passes the spatial-light-modulation machine 15, 
it is condensed with the object lens 13A, and it passes SIL12A, and is irradiated by the 
optical information recording medium 1. This light is converged so that it may become a 
byway most on the interface of the positioning layer 4 and the protective layer 5. 
[0037]On the other hand, it is reflected in order in the total reflection surface 51a of the 
prism 51, and the total reflection surface 52a of the prism 52, the light reflected by the semi- 
reflection surface 16a passes the convex lens 53 and the concave lens 54 in order, and the 
path of light flux is reduced. With the cylindrical lens 55, it converges only about the optical 
axis direction of the object lens 13A, and emitted light of the concave lens 54 is made into 
flat-shaped light flux, passes SIL12A, and is irradiated by the optical information recording 
medium 1 . 
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[0038]The light from the object lens 13A side and the light from the cylindrical lens 55 side 
cross within the information storage layer 2 so that the center of each light may intersect 
perpendicularly. The light from the cylindrical lens 55 side becomes the thinnest on the 
straight line of a direction vertical to the space which passes along the point that the center 
of the light from the object lens 13A side and the center of the light from the cylindrical lens 
55 side cross. 

[0039]At the time of record of information, the light from the object lens 13A side turns into 
information light, and the light from the cylindrical lens 55 side turns into a reference beam 
for record, In the information storage layer 2, the record section 59 where information is 
recorded with the interference pattern by interference with such information light and the 
reference beam for record is formed in layers. This record section 59 serves as disc-like 
shape which slices a cone in the direction which intersects perpendicularly with that medial 
axis, and is formed. 

[0040]The object lens 13A and the spatial-light-modulation machine 15 are passed in order, 
a part of light volume penetrates the semi-reflection surface 16a of the beam splitter 16, it is 
condensed with the collimating lens 17, and the light which goes to the object lens 13A side 
from the optical information recording medium 1 enters into the laser coupler 20. 
[0041]With the object lens 13B, light which goes to the object lens 13B side from the optical 
information recording medium 1 is made into a parallel pencil, and enters into CCD array 
19. At the time of reproduction of information, when the light from the cylindrical lens 55 
side turns into a reference beam for reproduction and this reference beam for reproduction 
is irradiated by the record section 59, from the record section 59, regenerated light is 
generated and this regenerated light enters into CCD array 19 through the object lens 13B. 
[0042]Here, with reference to drawing 2 , SIL12A and 12B are explained in detail. First, as 
for SIL12A, the field by the side of the transparent substrate 3 of the optical information 
recording medium 1 is formed in the flat surface. The field of an opposite hand has two 
surface-of-a-sphere partial 12Aa and 12Ab in the transparent substrate 3 in SIL12A. 
Surface-of-a-sphere partial 12Aa is formed in the position into which the light from the 
object lens 13A side enters, and is formed in the spherical surface shape centering on the 
point 61 that the light from the object lens 13A side serves as a byway most. Surface-of-a- 
sphere partial 12Ab is formed in the position into which the light from the cylindrical lens 55 
side enters, and is formed in the spherical surface shape centering on the point 62 that the 
center of the light from the object lens 13A side and the center of the light from the 
cylindrical lens 55 side cross, the refractive index of SIL12A - the refractive index of the 
transparent substrate 3, and abbreviation - it is equal. 

[0043]The light from the object lens 13A side enters vertically to surface-of-a-sphere partial 
12Aa of SIL12A, it advances, without being refracted by this surface-of-a-sphere partial 
12Aa, and it is converged so that it may become a byway most at the point 61. The light 
from the cylindrical lens 55 side enters vertically to surface-of-a-sphere partial 12Ab of 
SIL12A, it advances, without being refracted by this surface-of-a-sphere partial 12Ab, and it 
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is converged so that it may become the thinnest on the straight line of a direction vertical to 
the space which passes along the point 62. 

[0044]ln order to enter the light from the object lens 13A side, and the light from the 
cylindrical lens 55 side from an oblique direction to the optical information recording 
medium 1 in this embodiment, respectively, In not providing SIL12A, when such lights pass 
the optical information recording medium 1 , aberration occurs in such lights. According to 
this embodiment, since the light from the object lens 13A side and the light from the 
cylindrical lens 55 side enter at right angles to SIL12A by having provided SIL12A, 
respectively, the aberration of such lights can be reduced substantially. 
[0045]As for SIL12B, the field by the side of the protective layer 5 of the optical information 
recording medium 1 is formed in the flat surface. The field of the protective layer 5 in 
SIL12B and an opposite hand is formed in the spherical surface shape centering on the 
point 61 that the light from the object lens 13A side serves as a byway most, the refractive 
index of SIL12B - the refractive index of the protective layer 5, and abbreviation - it is 
equal. 

[0046]The regenerated light generated in the record section 59 at the time of reproduction 
passes SIL12B, and enters into the object lens 13B. Therefore, in this embodiment, the 
aberration of regenerated light can also be substantially reduced by having provided 
SIL12B. 

[0047] Drawing 3 is a sectional view showing an example of the used machine style of 
SIL12A and 12B. The object lens 13A is supported by the support member 91 in this 
example. The correcting lens 92 for amending optical properties, such as aberration, is 
formed in the SIL12A side of the object lens 13A if needed, and this correcting lens 92 is 
also supported by the support member 91 . Are attached by the magnet 95 which 
constitutes some actuators 14A, and it is in the periphery side of the support member 91. A 
predetermined interval is opened in the circumference of this magnet 95 to the magnet 95, 
and the coil 96 which constitutes some actuators 14A is formed in it. The slider 94 is 
attached to the optical-information-recording-medium 1 side of the support member 91 via 
the suspension 93. SIL12A is supported by this slider 94. The slider 94 slides on the 
transparent substrate 3 top of the optical information recording medium 1. The opening 94a 
is formed in the portion which the light from the object lens 13A side passes to the slider 94, 
and the opening 94b is formed in the portion which the light from the cylindrical lens 55 side 
passes. 

[0048]On the other hand, SIL12B is supported by the slider 97. The slider 97 slides on the 
protective layer 5 top of the optical information recording medium 1 . The slider 97 is 
attached to the support member 99 via the suspension 98. Although not illustrated, the 
object lens 13B is attached to the support member 99. The surrounding composition of the 
support member 99 is the same as the surrounding composition of the support member 91 . 
[0049]in addition - in order to enable exchange of the optical information recording medium 
1 etc., the support members 91 and 99 receive the optical information recording medium 1 
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with the drive mechanism which is not illustrated - contiguity - alienation has become 
possible. 

[0050] Drawing 4 is a side view showing other examples of the used machine style of 
SIL12A and 12B. In this example, SIL12A and 12B are supported by the flying head type 
support members 61 and 62, respectively. The support members 61 and 62 surface so that 
a predetermined air gap may be opened and it may counter to the optical information 
recording medium 1 with rotation of the optical information recording medium 1 . in addition - 
- in order to enable exchange of the optical information recording medium 1 etc. also in this 
example, the support members 61 and 62 receive the optical information recording medium 
1 with the drive mechanism which is not illustrated - approach - alienation has become 
possible. 

[0051]The perspective view and drawing 7 in which the composition of the laser coupler 
[ in / in drawing 6 / drawing 1 1 20 is shown are a side view of the laser coupler 20. As 
shown in these figures, the laser coupler 20 is provided with the following. 
The semiconductor substrate 21 in which the photodetectors 25 and 26 were formed. 
Prism 22 which has been arranged so that the photodetectors 25 and 26 may be covered 
on this semiconductor substrate 21 , and was joined on the semiconductor substrate 21 . 
The semiconductor device 23 which has been arranged at the position by which the 
photodetectors 25 and 26 were formed on the semiconductor substrate 21, and a different 
position, and was joined on the semiconductor substrate 21. 
The semiconductor laser 24 joined on this semiconductor device 23. 
The semiconductor laser 24 emits a front laser beam horizontally towards the prism 22 
side, and it emits a back laser beam to a front laser beam and a counter direction. A slant 
face is formed in the semiconductor laser 24 side of the prism 22, and this slant face 
reflects a part of front laser beam from the semiconductor laser 24, and emits it in the 
vertical direction to the semiconductor substrate 21, and it is the semi-reflection surface 22a 
which penetrates a part of returned light from the optical information recording medium 1 . 
The upper surface of the prism 22 is the total reflection surface 22b which carries out total 
internal reflection of the light which passes through the inside of the prism 22 as shown in 
drawing 7 . The photodetector 27 which receives the back laser beam from the 
semiconductor laser 24 is formed in the semiconductor device 23. The output signal of this 
photodetector 27 is used in order to adjust the output of the semiconductor laser 24 
automatically. Various kinds of amplifier and other electronic parts are built in the 
semiconductor substrate 21. Electronic parts, such as amplifier which drives the 
semiconductor laser 24, are built in the semiconductor device 23. 

[0052]ln the laser coupler 20 shown in drawing 6 and drawing 7 , a part is reflected by the 
semi-reflection surface 22a of the prism 22, and the front laser beam from the 
semiconductor laser 24 enters into the collimating lens 17 in drawing 1 . A part penetrates 
the semi-reflection surface 22a of the prism 22, and the returned light from the optical 
information recording medium 1 condensed with the collimating lens 17 is drawn in the 

http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4... 9/3/2008 



JP.l 1-2 19540, A [DETAILED DESCRIPTION] 



Page 14 of 59 



prism 22. and goes to the photodetector 25. A part of light which the half-reflection film is 
formed on the photodetector 25, and was drawn in the prism 22. The half-reflection film on 
the photodetector 25 is penetrated, it enters into the photodetector 25, and the remaining 
parts are reflected with the half-reflection film on the photodetector 25, and also it is 
reflected in the total reflection surface 22b of the prism 22, and enters into the 
photodetector 26. 

[0053]Here, as shown in drawing 7 , the light drawn in the prism 22 is converged so that it 
may once become a byway most in the middle of the optical path between the 
photodetectors 25 and 26. And the path of the incident light to the photodetectors 25 and 
26 becomes equal in the focusing state converged so that the light from the laser coupler 
20 may serve as a byway most on the interface of the positioning layer 4 and the protective 
layer 5 in the optical information recording medium 1 , When it separates from a focusing 
state, the paths of the incident light to the photodetectors 25 and 26 differ. Since change of 
the path of the incident light to the photodetectors 25 and 26 becomes an opposite direction 
mutually, it can acquire a focus error signal by detecting the signal according to change of 
the path of the incident light to the photodetectors 25 and 26. As shown in drawing 6 , the 
photodetectors 25 and 26 have the light sensing portion trichotomized, respectively. Let 
light sensing portions [ in / for the light sensing portion in the photodetector 25 / A1 , C1 , B1 , 
and the photodetector 26 ] be A2, C2, and B-2. C1 and C2 are the light sensing portions of 
the center portion between A1 and B1 and between A2 and B-2, respectively. The parting 
line between each light sensing portion is arranged so that it may become the direction and 
parallel corresponding to a track direction in the optical information recording medium 1. 
Therefore, a tracking error signal can be acquired from the difference of the output between 
the light sensing portion A1 and B1 and between A2 and B-2 by the PUYUSSHUPURU 
method. 

[0054]Control of the output of the semiconductor laser 24 in the laser coupler 20 is 
performed under control of the controller 90 in drawing 5 by the drive circuit which is not 
illustrated. 

[00551 Drawing 8 is a block diagram showing the composition of the detector circuit 85 for 
detecting a focus error signal, a tracking error signal, and a regenerative signal based on 
the output of the photodetectors 25 and 26. This detector circuit 85 is provided with the 
following. 

The light sensing portion A1 of the photodetector 25, the adding machine 31 adding each 
output of B1 . 

Gain control amplifier 32 which adjusts the profit of the output of this adding machine 31 . 
Gain control amplifier 33 which adjusts the profit of the output of the light sensing portion 
C1 of the photodetector 25. 

The subtractor 34 which calculates the difference of the output of the gain control amplifier 
32, and the output of the gain control amplifier 33, The light sensing portion A2 of the 
photodetector 26, and the adding machine 35 adding each output of B-2, The gain control 
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amplifier 36 which adjusts the profit of the output of this adding machine 35, and the gain 
control amplifier 37 which adjusts the profit of the output of the light sensing portion C2 of 
the photodetector 26, The subtractor 38 which calculates the difference of the output of the 
gain control amplifier 36, and the output of the gain control amplifier 37, and the subtractor 
39 which calculates the difference of the output of the subtractor 34, and the output of the 
subtractor 38, and generates focus error signal FE. 

[0056]The detector circuit 85 is provided with the following. 

The subtractor 40 which calculates the difference of the output of the light sensing portion 

A1 of the photodetector 25, and the output of the light sensing portion B1. 

The subtractor 41 which calculates the difference of the output of the light sensing portion 

A2 of the photodetector 26, and the output of light sensing portion B-2. 

The subtractor 42 which calculates the difference of the output of the subtractor 40, and the 

output of the subtractor 41 , and generates tracking error signal TE. 

The detector circuit 85 is provided with the adding machine 45 which adds the adding 

machine 44 which adds the adding machine 43 adding the output of the adding machine 

31, and the output of the light sensing portion C1, and the output of the adding machine 35 

and the output of the light sensing portion C2 further, and the output of the adding machine 

43 and the output of the adding machine 44, and generates regenerative-signal RF. 

[0057]ln this embodiment, regenerative-signal RF is the signal which reproduced the 

information recorded on the address servo area in the optical information recording medium 

1. The digital disposal circuit 89 synchronizes the phase of a basic clock with the phase of 

regenerative-signal RF by a PLL (phase simulation-ized loop) circuit. 

[0058]Next, at the time of a servo, at the time of record, it divides at the time of reproduction 

and an operation of the light information recording and reproducing device concerning this 

embodiment is explained in order. The following explanation serves as explanation of the 

light information record method concerning this embodiment, and light information 

recording and reproducing systems. At the time of a servo, at the time of record, it is 

controlled to maintain regular number of rotations also at the time of any at the time of 

reproduction, and the optical information recording medium 1 rotates it with the spindle 

motor 82. 

[0059]First, the operation at the time of a servo is explained. At the time of a servo, all the 
pixels of the spatial-light-modulation machine 15 are made one. The output of the emitted 
light of the laser coupler 20 is set as the low-power output for reproduction. The controller 
90 is considered as the above-mentioned setting out, while the emitted light of the object 
lens 13A predicts the timing which passes through address servo area based on the basic 
clock reproduced from regenerative-signal RF and the emitted light of the object lens 13A 
passes through address servo area. 

[0060]At the time of a servo, it is considered as a parallel pencil, and enters into the beam 
splitter 16, a part of light volume penetrates the semi-reflection surface 16a, and, as for the 
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laser beam emitted from the laser coupler 20, a part of light volume is reflected by the 
collimating lens 17 by the semi-reflection surface 16a. The light which penetrated the semi- 
reflection surface 16a passes the spatial-light-modulation machine 15, it is condensed with 
the object lens 13A, and it passes SIL12A, and is irradiated by the optical information 
recording medium 1. It converges so that it may become a byway most on the interface of 
the positioning layer 4 and the protective layer 5, it is reflected in the interface of the 
positioning layer 4 and the protective layer 5, and in that case, the embossed pit in address 
servo area becomes irregular, and this light returns to the object lens 13A side. This 
returned light is made into a parallel pencil with the object lens 13A, the spatial-light- 
modulation machine 15 is passed, it enters into the beam splitter 16, and a part of light 
volume penetrates the semi-reflection surface 16a. It is condensed with the collimating lens 
17, and the returned light which penetrated this semi-reflection surface 16a enters into the 
laser coupler 20, and is detected by the photodetectors 25 and 26. By and the detector 
circuit 85 shown in drawing 8 based on the output of these photodetectors 25 and 26. 
Focus error signal FE, tracking error signal TE, and regenerative-signal RF are generated, 
and a focus servo and a tracking servo are performed based on these signals, and 
reproduction of a basic clock and distinction of an address are performed. 
[0061]ln this embodiment, the actuators 14A and 14B, It is controlled to interlock by the 
focus servo circuit 86 so that both the converging positions (position from which light flux 
serves as a byway most) of the light which passes each set thing lenses 13A and 13B 
come on the interface of the positioning layer 4 and the protective layer 5. 
[0062]Next, the operation at the time of record is explained. At the time of record, one and 
OFF are chosen for every pixel according to the information which the spatial-light- 
modulation machine 15 records. The output of the emitted light of the laser coupler 20 is 
made into the high power for record in pulse based on the basic clock reproduced from 
regenerative-signal RF. The controller 90 is considered as the above-mentioned setting out, 
while the emitted light of the object lens 13A predicts the timing which passes through a 
data area based on the basic clock reproduced from regenerative-signal RF and the 
emitted light of the object lens 13A passes through a data area. While the emitted light of 
the object lens 13A passes through a data area, a focus servo and a tracking servo are not 
performed, but the object lenses 13A and 13B are being fixed. 

[0063]At the time of record, it is considered as a parallel pencil, and enters into the beam 
splitter 16, a part of light volume penetrates the semi-reflection surface 16a, and, as for the 
laser beam emitted from the laser coupler 20, a part of light volume is reflected by the 
collimating lens 17 by the semi-reflection surface 16a. The spatial-light-modulation machine 
15 is passed, it becomes irregular spatially according to the information to record, and the 
light which penetrated the semi-reflection surface 16a turns into information light. It is 
condensed with the object lens 13A, and this information light passes SIL12A, and is 
irradiated by the optical information recording medium 1 . This information light is irradiated 
by the optical information recording medium 1 so that that center may make the angle of 60 
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degrees to the field of the optical information recording medium 1 . 
[0064]On the other hand, the light reflected by the semi-reflection surface 16a turns into a 
reference beam for record, and it is reflected in order in the total reflection surface 51a of 
the prism 51 , and the total reflection surface 52a of the prism 52, The convex lens 53 and 
the concave lens 54 are passed in order, the path of light flux is reduced, with the 
cylindrical lens 55. it converges only about the optical axis direction of the object lens 13A, 
and is considered as flat-shaped light flux, SIL12A is passed, and the optical information 
recording medium 1 glares. This reference beam for record is irradiated by the optical 
information recording medium 1 so that that center may make the angle of 30 degrees to 
the field of the optical information recording medium 1 . 

[0065]The information light from the object lens 13A side and the reference beam for record 
from the cylindrical lens 55 side cross within the information storage layer 2 so that the 
center of each light may intersect perpendicularly. And when the interference pattern by 
interference of such lights is formed in the portion which such information light and the 
reference beam for record intersect and the output of the emitted light of the laser coupler 
20 turns into high power into it, The interference pattern by information light and the 
reference beam for record is recorded in volume in the information storage layer 2, and the 
record section 59 which consists of a transmission type (Fresnel type) volume hologram is 
formed in layers. This record section 59 serves as disc-like shape. 
[0066]Drawing 9 expresses notionally the record section 59 formed in the information 
storage layer 2 of the optical information recording medium 1. In this figure, the numerals 
63 show address servo area and the numerals 64 show the data area. The numerals 65 
show the track. He is trying to form the five record sections 59 in the data area 64 between 
the two adjoining address servo area 63 at equal intervals in the example shown in drawing 
9. The embossed pit 66 is formed in the address servo area 63. The record section 59 and 
the embossed pit 66 are expressed with drawing 9 quite more greatly than the actual 
condition. 

[0067]Drawing 10 expresses the record section 59 in the information storage layer 2 of the 
optical information recording medium 1. This figure expresses the section of the information 
storage layer 2 along which the optical information recording medium 1 was radially. As 
shown in this figure, in the information storage layer 2, two or more stratified record 
sections 59 are formed so that it may laminate. Each record section 59 is formed in the 
state where 30 degrees of the normal line direction inclined to the normal line direction of 
the information storage layer 2. 

[0068]Without lapping mutually in the information storage layer 2, the position of the 
information light to the optical information recording medium 1 and the reference beam for 
record is controlled by this embodiment so that two or more record sections 59 are formed. 
[0069]Next, the operation at the time of reproduction is explained. As for the spatial-light- 
modulation machine 15, all the pixels are turned OFF at the time of reproduction. The 
output of the emitted light of the laser coupler 20 is made into the low-power output for 
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reproduction. The controller 90 is considered as the above-mentioned setting out, while the 
emitted light of the object lens 13A predicts the timing which passes through a data area 
based on the basic clock reproduced from regenerative-signal RF and the emitted light of 
the object lens 13A passes through a data area. While the emitted light of the object lens 
13A passes through a data area, a focus servo and a tracking servo are not performed, but 
the object lenses 13A and 13B are being fixed. 

[0070]At the time of reproduction, it is considered as a parallel pencil, and enters into the 
beam splitter 16, a part of light volume penetrates the semi-reflection surface 16a, and, as 
for the laser beam emitted from the laser coupler 20, a part of light volume is reflected by 
the collimating lens 17 by the semi-reflection surface 16a. The light which penetrated the 
semi-reflection surface 16a is intercepted with the spatial-light-modulation machine 15. On 
the other hand, the light reflected by the semi-reflection surface 16a turns into a reference 
beam for reproduction corresponding to the reference beam for record, Are reflected in 
order in the total reflection surface 51a of the prism 51 , and the total reflection surface 52a 
of the prism 52, and pass the convex lens 53 and the concave lens 54 in order, and the 
path of light flux contracts, and with the cylindrical lens 55. It converges only about the 
optical axis direction of the object lens 13A, and is considered as flat-shaped light flux, 
SIL12A is passed, and the optical information recording medium 1 glares. 
[0071]lf the reference beam for reproduction is irradiated by the record section 59 in the 
information storage layer 2, regenerated light will be generated from this record section 59. 
This regenerated light is emitted out of the optical information recording medium 1 from the 
protective layer 5 side, being spread, after converging so that it may become a byway most 
on the interface of the positioning layer 4 and the protective layer 5. This regenerated light 
passes SIL12B and enters into CCD array 19 through the object lens 13B. Thus, on CCD 
array 19, in the spatial-light-modulation machine 15, only the portion corresponding to the 
pixel which was one is brightly irradiated at the time of record, the two-dimensional pattern 
is detected by CCD array 19, and reproduction of information is performed. 
[0072]lt may irradiate with the reference beam for reproduction to the optical information 
recording medium 1 continuously, and may be made to irradiate with it intermittently 
according to the timing which the record section 59 passes at the time of reproduction. The 
timing which irradiates with the reference beam for reproduction in this case is the same as 
the timing which makes high power the output of the emitted light of the laser coupler 20 at 
the time of record, and is judged based on a basic clock. Thus, when it irradiates with the 
reference beam for reproduction intermittently, the signal to noise ratio can be raised 
compared with the case where it glares continuously, and the rise in heat of the optical 
information recording medium 1 can be suppressed. 

[0073]By the way, when detecting the two-dimensional pattern of regenerated light, it is 
necessary to position regenerated light and CCD array 19 correctly, or to recognize the 
reference position in the pattern of regenerated light from the detected information of CCD 
array 19 by CCD array 19. According to this embodiment, the latter is adopted. Here, with 
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reference to drawing 11 and drawing 12 . how to recognize the reference position in the 
pattern of regenerated light from the detected information of CCD array 19 is explained. As 
shown in drawing 11, the aperture in the pickup 1 1 is divided into two or more pixels 72 with 
the spatial-light-modulation machine 15. This pixel 72 serves as the minimum unit of two- 
dimensional pattern information. According to this embodiment, 1 bit of digital data "0" or 
"1" is expressed by 2 pixels, and another side is made off. [ one side of the 2 pixels 
corresponding to 1-bit information ]ln when [ both / one or when it is both OFF ], 2 pixels 
becomes error data. Thus, expressing 1 bit of digital data by 2 pixels has a merit of being 
able to raise the detecting accuracy of data by differential detection. Drawing 12 (a) 
expresses the 2-pixel group 73 corresponding to 1 bit of digital data. The field where this 
group 73 exists is hereafter called data area. He is trying to include the reference position 
information which shows the reference position in the pattern of regenerated light in 
information light in this embodiment using 2 pixels becoming error data in when [ both / one 
or when it is both OFF ]. That is, as shown in drawing 12 (b). error data are intentionally 
arranged by the predetermined pattern to the cross-shaped field 74 with a width of 2 pixels 
which passes along the center of an aperture. The pattern of these error data is hereafter 
called pixel pattern for tracking. This pixel pattern for tracking serves as reference position 
information. In drawing 12 (b), the numerals 75 express the pixel of one and the numerals 
76 express the pixel of OFF. The 4-pixel field 77 of the center section is always turned 
OFF. 

[0074]lf the pixel pattern for tracking and the pattern corresponding to the data to record are 
set, it will become a two-dimensional pattern as shown in drawing 13 (a). In this 
embodiment, turn OFF the upper half in a figure among fields other than a data area, and 
make a lower half one further, and. About the pixel which touches fields other than a data 
area in a data area, if fields other than a state opposite to fields other than a data area, i.e., 
a data area, are off and fields other than one and a data area are one, suppose that it is off. 
This becomes possible from the detected information of CCD array 19 to detect the 
boundary part of a data area more clearly. 

[0075]At the time of record, the interference pattern of the information light and the 
reference beam for record by which spatial modulation was carried out according to the 
two-dimensional pattern as shown in drawing 13 (a) is recorded on the information storage 
layer 2. As the pattern of the regenerated light obtained at the time of reproduction was 
shown in drawing 13 (b), contrast falls compared with the time of record, and the signal to 
noise ratio is getting worse. Although the pattern of regenerated light as shown in drawing 
13_(b) is detected and data is distinguished by CCD array 19 at the time of reproduction, in 
that case, the pixel pattern for tracking is recognized and data is distinguished by making 
the position into a reference position. 

[0076] Drawing 14 (a) expresses notionally the contents of the data distinguished from the 
pattern of regenerated light. The field which attached the numerals of A-1-1 in a figure, etc. 
expresses the data which is 1 bit, respectively. According to this embodiment, it divides into 
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the four fields 78A, 78B, 78C, and 78D by dividing a data area in the cross-shaped field 74 
in which the pixel pattern for tracking was recorded. And the diagonal fields 78A and 78C 
are doubled, a rectangular field is formed, the diagonal fields 78B and 78D are doubled 
similarly, and he forms a rectangular field, and is trying to form an ECC table by arranging 
the field of two rectangles up and down, as shown in drawing 14 (b). An ECC table is a 
table of the data which added and formed error correction codes (ECC), such as the CRC 
(cyclic redundancy check) code, in the data which should be recorded. Drawing 14 (b) can 
show an example of the ECC table of an n line m sequence, and can also design other 
arrangement freely. The portion which the data array shown in drawing 14 (a) uses the part 
of the ECC tables shown in drawing 14 (b), and is not used for the data array shown in 
drawing 14 (a) among the ECC tables shown in drawing 14 (b) is not concerned with the 
contents of data, but let it be a fixed value. At the time of record, decompose into the four 
fields 78A, 78B, 78C, and 78D, and an ECC table as shown in drawing 14 (b) is recorded 
on the optical information recording medium 1, as shown in drawing 14 (a). At the time of 
reproduction, the data of arrangement as shown in drawing 14 (a) is detected, an ECC 
table as rearranged this and shown in drawing 14 (b) is reproduced, an error correction is 
performed based on this ECC table, and data is reproduced. 

[0077]Recognition of the reference position (pixel pattern for tracking) in the pattern of the 
above regenerated light and an error correction are performed by the digital disposal circuit 
89 in drawing 5 . 

[0078]Since the stratified record section 59 was formed in the information storage layer 2 of 
the optical information recording medium 1 according to the light information recording and 
reproducing device 10 concerning this embodiment as explained above. Compared with the 
case where the record section of block like shape is formed in an information storage layer, 
it becomes possible to record information on high density more. Separation of each 
information can also be performed easily, realizing densification of information, since 
according to this embodiment information is recordable with high density even if it does not 
perform multiplex recording. 

[0079]Since the position of information light, the reference beam for record, and the 
reference beam for reproduction was controlled using the information recorded on the 
positioning layer 3 according to the light information recording and reproducing device 10 
concerning this embodiment, Can position such lights with sufficient accuracy, as a result, 
removability is good, and random access becomes easy, and storage capacity and a 
transfer rate can be enlarged. 

[0080]Since it was made according to the light information recording and reproducing 
device 10 concerning this embodiment to irradiate with information light and the reference 
beam for record to the information storage layer 2 so that each center may intersect 
perpendicularly mutually, the pitch of an interference fringe can be made small and higher- 
density record is attained. 

[0081]Since SIL12A which information light, the reference beam for record, and the 

http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4... 9/3/2008 



JP,1 1-2 19540, A [DETAILED DESCRIPTION] 



Page 21 of 59 



reference beam for reproduction pass, and SIL12B which regenerated light passes were 
provided according to the light information recording and reproducing device 10 concerning 
this embodiment, The aberration generated in information light, the reference beam for 
record, the reference beam for reproduction, and regenerated light can be reduced 
substantially. 

[0082]Since it was made to include the reference position information which shows the 
reference position in the pattern of regenerated light in information light according to this 
embodiment, recognition of the pattern of regenerated light becomes easy. 
[0083]Hereafter, some modifications in this embodiment are explained. First, although the 
example which records address information etc. on the positioning layer 4 in address servo 
area by the embossed pit beforehand was given in the above-mentioned embodiment, In 
[ to the optical information recording medium ] address servo area using the optical 
information recording medium which does not have the positioning layer 4 including an 
embossed pit, The portion near one field of the information storage layer 2 is selectively 
irradiated with a high-output laser beam, and it may be made to format by changing the 
refractive index of the portion selectively by recording address information etc. 
[0084]By the method as the record which used the holography in a data area beforehand 
that it is the same instead of recording address information etc. on the address servo area 
in the optical information recording medium 1 by the embossed pit. The address information 
of a predetermined pattern, etc. may be recorded as a hologram. Drawing 15 shows 
notionally the optical information recording medium 1 which recorded the hologram 67 
showing address information etc. on the address servo area 63 in this way. 
[0085]Thus, when the hologram 67 showing address information etc. is recorded on the 
address servo area 63, the pickup 1 1 is changed into the same state as the time of 
reproduction also at the time of a servo, and CCD array 19 detects the pattern of the 
regenerated light generated from the hologram 67. In this case, a basic clock and an 
address can be obtained directly from the detected information of CCD array 19. A tracking 
error signal can be acquired from the information on the position of the pattern of the 
regenerated light on CCD array 19. A focus servo can be performed by driving the object 
lenses 13A and 13B so that the contrast of the reproduction pattern on CCD array 19 may 
become the maximum. At the time of reproduction, it is possible to carry out by driving the 
object lenses 13A and 13B so that the contrast of the reproduction pattern on CCD array 19 
may become the maximum about a focus servo. 

[0086]As mentioned above, when address information etc. are recorded as the hologram 
67, Since it is necessary to perform promptly processing to the regenerated light from the 
hologram 67, Instead of CCD array 19, an MOS type solid state image pickup device and a 
digital disposal circuit may use the smart photosensor (for example, refer to literature "O 
plus E, September, 1996, and No.202 and 93-99th page".) accumulated on 1 chip. This 
smart photosensor has a large transfer rate, and since it has a high-speed calculation 
function, it becomes possible by using this smart photosensor to attain high-speed 
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reproduction, for example, to reproduce with the transfer rate of G bits-per-second order. 
[0087]lt may be made to perform formatting which records the hologram 67 showing 
address information etc. to the optical information recording medium using the optical 
information recording medium with which the hologram 67 which expresses address 
information etc. beforehand is not recorded. 

[0088] In the embodiment, as shown in drawing 1 . gave the example which has arranged 
the emitting part (object lens 13A) of information light, and the emitting part (cylindrical lens 
55) of the reference beam for record along the seeking direction 58, but. As shown in 
drawing 16 , the emitting part (object lens 13A) of information light and the emitting part 
(cylindrical lens 55) of the reference beam for record may be arranged along the track 
direction 68. In this case, in the section along the track direction 68 in the information 
storage layer 2, as shown in drawing 10 . the record section 59 will be arranged. 
[0089] In the embodiment, as shown in drawing 1 , gave the example which irradiates the 
optical information recording medium 1 with information light and the reference beam for 
record so that the center of information light might make the angle of 60 degrees to the field 
of the optical information recording medium 1 and the center of the reference beam for 
record might make the angle of 30 degrees to the field of the optical information recording 
medium 1 , but. The angle which the center of information light and the center of the 
reference beam for record make to the field of the optical information recording medium 1 is 
not limited to the above-mentioned example. Drawing 17 so that the center of information 
light may make the angle of 45 degrees to the field of the optical information recording 
medium 1 as other examples and the center of the reference beam for record may make 
the angle of 90 degrees to the field of the optical information recording medium 1 , The 
composition of the pickup 70 it was made to irradiate the optical information recording 
medium 1 with information light and the reference beam for record is shown. In the pickup 
70 shown in this figure, the object lens 13A and the object lens 13B are arranged so that 
these optic axes may be on the same line and these optic axes may make the angle of 45 
degrees to the field of the optical information recording medium 1 . In the pickup 70, the 
convex lens 53, the concave lens 54, and the cylindrical lens 55 are arranged so that these 
optic axes may become vertical to the field of the optical information recording medium 1. 
The mirror 71 is formed, and he carries out total internal reflection of the light reflected by 
the semi-reflection surface 16a of the beam splitter 16, and is trying to lead it to the convex 
lens 53 by the mirror 71 instead of the prism 51 and 52 in drawing 1 in the pickup 70. The 
composition of others in the pickup 70 is the same as the pickup 1 1 shown in drawing 1 . 
[0090]When the pickup 70 shown in drawing 17 is used, in the information storage layer 2, 
the stratified record section 59 is vertically formed to the field of the optical information 
recording medium 1 . 

[0091]Next, a 2nd embodiment of this invention is described. This embodiment is an 
example in which the reflection type hologram was formed. In this embodiment, the same 
optical information recording medium 1 as a 1st embodiment is used. The entire 
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configuration of the light information recording and reproducing device concerning this 
embodiment is the same as that of drawing 5 except for the point that the composition of a 
pickup differs. 

[0092] Drawing 18 is an explanatory view showing the composition of the pickup in the light 
information recording and reproducing device concerning this embodiment. The same 
numerals are hereafter given to the same member as the member under pickup shown in 
drawing 1 , and detailed explanation is omitted. The pickup 1 1 1 in this embodiment is 
provided with the following. 

SIL12A arranged so that the field by the side of the transparent substrate 3 of the optical 
information recording medium 1 may be countered, when the optical information recording 
medium 1 is fixed to the spindle 81 . 

The object lens 1 13A provided in the opposite hand in the optical information recording 
medium 1 in this SIL12A. 

SIL12B arranged so that the field by the side of the protective layer 5 of the optical 
information recording medium 1 may be countered, when the optical information recording 
medium 1 is fixed to the spindle 81 . 

The object lens 1 13B provided in the opposite hand in the optical information recording 
medium 1 in this SIL12B. 

According to this embodiment, the object lens 1 13A and the object lens 1 13B are arranged 
so that these optic axes may be on the same line and these optic axes may make the angle 
of 60 degrees to the field of the optical information recording medium 1. 
[0093]The pickup 1 1 1 is provided with the following. 

It is the movable actuator 1 14A of an optical axis direction and the optical information 
recording medium 1 radially about the object lens 1 13A. 

It is the movable actuator 1 14B of an optical axis direction and the optical information 
recording medium 1 radially about the object lens 1 13B. 

[0094]The pickup 1 1 1 is provided with the following. 

The spatial-light-modulation machine 15, the beam splitter 116, the collimating lens 17, and 
the laser coupler 20 which were allocated in the opposite hand sequentially from the object 
lens 113B side in the optical information recording medium 1 in the object lens 113B. 
CCD array 19 provided in the opposite hand in the optical information recording medium 1 
in the object lens 1 1 3A. 

[0095]The beam splitter 1 16 has the semi-reflection surface 1 16a which 45 degrees of the 
normal line direction was leaned to the optical axis direction between the collimating lens 
17 and the spatial-light-modulation machine 15, and has been arranged. And a part of light 
volume penetrates the semi-reflection surface 1 16a, the light which enters into the beam 
splitter 116 from the collimating lens 17 side enters into the spatial-light-modulation 
machine 15, and a part of light volume is reflected by the semi-reflection surface 116a. 
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[0096]The pickup 1 1 1 is provided with the following. 

Prism 121 which is allocated in the direction of movement of light reflected by the semi- 
reflection surface 1 16a among the lights which enter into the beam splitter 116, and has the 
total reflection surface 121a parallel to the semi-reflection surface 116a from the collimating 
lens 17 side. 

Prism 122 which has the total reflection surface 122a which is allocated in the direction of 
movement of light reflected in the total reflection surface 121a of this prism 121, and 
intersects perpendicularly with the total reflection surface 121a. 

The convex lens 53, the concave lens 54, and the cylindrical lens 55 which were allocated 
in the direction of movement of light reflected in the total reflection surface 122a in order 
from the prism 122 side. 

The center (optic axis) is irradiated with the light emitted from the cylindrical lens 55 to the 
information storage layer 2 so that it may intersect perpendicularly with the center (optic 
axis) of the light emitted from the object lens 1 13B in the information storage layer 2. 
Therefore, the light emitted from the cylindrical lens 55 is irradiated to the optical 
information recording medium 1 so that the angle of 30 degrees may be made to the field of 
the optical information recording medium 1 . 

[0097]ln the pickup 111 in this embodiment. It is considered as a parallel pencil, and enters 
into the beam splitter 1 16, a part of light volume penetrates the semi-reflection surface 
1 16a, and, as for the laser beam emitted from the laser coupler 20, a part of light volume is 
reflected by the collimating lens 17 by the semi-reflection surface 1 16a. The light which 
penetrated the semi-reflection surface 116a passes the spatial-light-modulation machine 
15, it is condensed with the object lens 1 13B, and it passes SIL12B, and is irradiated by the 
optical information recording medium 1. This light is converged so that it may become a 
byway most on the interface of the positioning layer 4 and the protective layer 5. 
[0098]On the other hand, it is reflected in order in the total reflection surface 121a of the 
prism 121, and the total reflection surface 122a of the prism 122, the light reflected by the 
semi-reflection surface 1 16a passes the convex lens 53 and the concave lens 54 in order, 
and the path of light flux is reduced. With the cylindrical lens 55, it converges only about the 
optical axis direction of the object lens 1 13B, and emitted light of the concave lens 54 is 
made into flat-shaped light flux, passes spherical surface part 12Ab of SIL12A, and is 
irradiated by the optical information recording medium 1 . 

[0099]The light from the object lens 1 13B side and the light from the cylindrical lens 55 side 
cross within the information storage layer 2 so that the center of each light may intersect 
perpendicularly. The light from the cylindrical lens 55 side becomes the thinnest on the 
straight line of a direction vertical to the space which passes along the point that the center 
of the light from the object lens 1 13B side and the center of the light from the cylindrical 
lens 55 side cross. 

[0100]At the time of record of information, the light from the object lens 1 13B side turns into 
information light, The light from the cylindrical lens 55 side turns into a reference beam for 
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record, and the record section 123 where information is recorded with the interference 
pattern by interference with such information light and the reference beam for record is 
formed in layers in the information storage layer 2. This record section 123 serves as disc- 
like shape which slices a cone like the record section 59 in a 1st embodiment in the 
direction which intersects perpendicularly with that medial axis, and is formed. 
[0101]The light which goes to the object lens 1 13B side from the optical information 
recording medium 1, The object lens 113B and the spatial-light-modulation machine 15 are 
passed in order, the semi-reflection surface 116a of the beam splitter 116 is penetrated, it is 
condensed with the collimating lens 1 7, and a part of light volume enters into the laser 
coupler 20. 

[0102]The light which goes to the object lens 113A side from the optical information 
recording medium 1 passes spherical surface part 12Aa of SIL12A, with the object lens 
1 13A, is made into a parallel pencil and enters into CCD array 19. At the time of 
reproduction of information, when the light from the cylindrical lens 55 side turns into a 
reference beam for reproduction and this reference beam for reproduction is irradiated by 
the record section 123, from the record section 123, regenerated light is generated and this 
regenerated light enters into CCD array 19 through the object lens 1 13A. 
[0103]Next, at the time of a servo, at the time of record, it divides at the time of reproduction 
and an operation of the light information recording and reproducing device concerning this 
embodiment is explained in order. 

[0104]First, the operation at the time of a servo is explained. At the time of a servo, all the 
pixels of the spatial-light-modulation machine 15 are made one. The output of the emitted 
light of the laser coupler 20 is set as the low-power output for reproduction. The controller 
90 is considered as the above-mentioned setting out, while the emitted light of the object 
lens 1 13B predicts the timing which passes through address servo area based on the basic 
clock reproduced from regenerative-signal RF and the emitted light of the object lens 1 1 3B 
passes through address servo area. 

[0105]At the time of a servo, it is considered as a parallel pencil, and enters into the beam 
splitter 1 16, a part of light volume penetrates the semi-reflection surface 1 16a, and, as for 
the laser beam emitted from the laser coupler 20, a part of light volume is reflected by the 
collimating lens 1 7 by the semi-reflection surface 1 1 6a. The light which penetrated the 
semi-reflection surface 1 16a passes the spatial-light-modulation machine 15, it is 
condensed with the object lens 1 13B, and it passes SIL12B, and is irradiated by the optical 
information recording medium 1 . It converges so that it may become a byway most on the 
interface of the positioning layer 4 and the protective layer 5, it is reflected in the interface 
of the positioning layer 4 and the protective layer 5. and in that case, the embossed pit in 
address servo area becomes irregular, and this light returns to the object lens 1 13B side. 
This returned light is made into a parallel pencil with the object lens 113B, the spatial-light- 
modulation machine 15 is passed, it enters into the beam splitter 116, and a part of light 
volume penetrates the semi-reflection surface 1 16a. It is condensed with the collimating 
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lens 17, and the returned light which penetrated this semi-reflection surface 116a enters 
into the laser coupler 20, and is detected by the photodetectors 25 and 26. By and the 
detector circuit 85 shown in drawing 8 based on the output of these photodetectors 25 and 
26. Focus error signal FE, tracking error signal TE, and regenerative-signal RF are 
generated, and a focus servo and a tracking servo are performed based on these signals, 
and reproduction of a basic clock and distinction of an address are performed. 
[0106]ln this embodiment, the actuators 1 14A and 1 14B, It is controlled to interlock by the 
focus servo circuit 86 so that both the converging positions (position from which light flux 
serves as a byway most) of the light which passes each set thing lenses 113A and 113B 
come on the interface of the positioning layer 4 and the protective layer 5. 
[0107]Next, the operation at the time of record is explained. At the time of record, one and 
OFF are chosen for every pixel according to the information which the spatial-light- 
modulation machine 15 records. The output of the emitted light of the laser coupler 20 is 
made into the high power for record in pulse based on the basic clock reproduced from 
regenerative-signal RF. The controller 90 is considered as the above-mentioned setting out, 
while the emitted light of the object lens 1 1 3B predicts the timing which passes through a 
data area based on the basic clock reproduced from regenerative-signal RF and the 
emitted light of the object lens 1 13B passes through a data area. While the emitted light of 
the object lens 1 13B passes through a data area, a focus servo and a tracking servo are 
not performed, but the object lenses 1 13A and 1 13B are being fixed. 
[0108]At the time of record, it is considered as a parallel pencil, and enters into the beam 
splitter 1 16, a part of light volume penetrates the semi-reflection surface 1 16a, and, as for 
the laser beam emitted from the laser coupler 20, a part of light volume is reflected by the 
collimating lens 17 by the semi-reflection surface 116a. The spatial-light-modulation 
machine 15 is passed, it becomes irregular spatially according to the information to record, 
and the light which penetrated the semi-reflection surface 116a turns into information light. 
It is condensed with the object lens 113B, and this information light passes SIL12B, and is 
irradiated by the optical information recording medium 1. This information light is irradiated 
by the optical information recording medium 1 so that that center may make the angle of 60 
degrees to the field of the optical information recording medium 1 . 

[0109]On the other hand, the light reflected by the semi-reflection surface 1 16a turns into a 
reference beam for record, and it is reflected in order in the total reflection surface 121a of 
the prism 121, and the total reflection surface 122a of the prism 122, The convex lens 53 
and the concave lens 54 are passed in order, the path of light flux is reduced, with the 
cylindrical lens 55, it converges only about the optical axis direction of the object lens 1 13B, 
and is considered as flat-shaped light flux, spherical surface part 12Ab of SIL12A is passed, 
and the optical information recording medium 1 glares. This reference beam for record is 
irradiated by the optical information recording medium 1 so that that center may make the 
angle of 30 degrees to the field of the optical information recording medium 1. 
[01 10]The information light from the object lens 1 13B side and the reference beam for 
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record from the cylindrical lens 55 side cross within the information storage layer 2 so that 
the center of each light may intersect perpendicularly. And when the interference pattern by 
interference of such lights is formed in the portion which such information light and the 
reference beam for record intersect and the output of the emitted light of the laser coupler 
20 turns into high power into it, The interference pattern by information light and the 
reference beam for record is recorded in volume in the information storage layer 2, and the 
record section 123 which consists of a reflection type (Lippmann type) volume hologram is 
formed in layers. This record section 123 serves as disc-like shape. 
[01 1 1] Without lapping mutually in the information storage layer 2, the position of the 
information light to the optical information recording medium 1 and the reference beam for 
record is controlled by this embodiment so that two or more record sections 123 are 
formed. The state of the record section 123 in the information storage layer 2 of the optical 
information recording medium 1 is the same as that of the record section 59 in a 1st 
embodiment shown in drawing 9 and drawing 10 . 

[01 12]Next, the operation at the time of reproduction is explained. As for the spatial-light- 
modulation machine 15, all the pixels are turned OFF at the time of reproduction. The 
output of the emitted light of the laser coupler 20 is made into the low-power output for 
reproduction. The controller 90 is considered as the above-mentioned setting out, while the 
emitted light of the object lens 113B predicts the timing which passes through a data area 
based on the basic clock reproduced from regenerative-signal RF and the emitted light of 
the object lens 1 13B passes through a data area. While the emitted light of the object lens 
1 13B passes through a data area, a focus servo and a tracking servo are not performed, 
but the object lenses 1 1 3A and 1 1 3B are being fixed. 

[01 13]At the time of reproduction, it is considered as a parallel pencil, and enters into the 
beam splitter 1 16, a part of light volume penetrates the semi-reflection surface 1 16a, and, 
as for the laser beam emitted from the laser coupler 20, a part of light volume is reflected 
by the collimating lens 17 by the semi-reflection surface 1 16a. The light which penetrated 
the semi-reflection surface 1 16a is intercepted with the spatial-light-modulation machine 15. 
On the other hand, the light reflected by the semi-reflection surface 116a turns into a 
reference beam for reproduction corresponding to the reference beam for record, Are 
reflected in order in the total reflection surface 121a of the prism 121, and the total 
reflection surface 122a of the prism 122, and pass the convex lens 53 and the concave lens 
54 in order, and the path of light flux contracts, and with the cylindrical lens 55. It converges 
only about the optical axis direction of the object lens 1 13B, and is considered as flat- 
shaped light flux, spherical surface part 12Ab of SIL12A is passed, and the optical 
information recording medium 1 glares. 

[01 14]lf the reference beam for reproduction is irradiated by the record section 123 in the 
information storage layer 2, regenerated light will be generated from this record section 
123. This regenerated light is emitted out of the optical information recording medium 1 
from the transparent substrate 3 side, being spread. This regenerated light passes 
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spherical surface part 12Aa of SIL12A, and enters into CCD array 19 through the object 
lens 1 13A. Thus, on CCD array 19, in the spatial-light-modulation machine 15, only the 
portion corresponding to the pixel which was one is brightly irradiated at the time of record, 
the two-dimensional pattern is detected by CCD array 19, and reproduction of information is 
performed. 

[0115]The composition of others in this embodiment, the operation, and the effect are the 
same as that of a 1st embodiment. 

[01 16]Next, a 3rd embodiment of this invention is described. The entire configuration of the 
light information recording and reproducing device concerning this embodiment is the same 
as that of drawing 5 except for the point that the composition of a pickup differs. Although 
the structure is the same as that of a 1st embodiment as the optical information recording 
medium 1 in this embodiment, that in which the information storage layer 2 was formed with 
the material from which a refractive index changes with the exposures of two lights of 
different wavelength is used. 

[0117]Drawing 19 and drawing 20 are the explanatory views showing the composition of 
the pickup in the light information recording and reproducing device concerning this 
embodiment. The same numerals are hereafter given to the same member as the member 
under pickup shown in drawing 1 , and detailed explanation is omitted. The pickup 21 1 in 
this embodiment is provided with the following. 

SIL12A arranged so that the field by the side of the transparent substrate 3 of the optical 
information recording medium 1 may be countered, when the optical information recording 
medium 1 is fixed to the spindle 81 . 

The object lens 21 2A provided in the opposite hand in the optical information recording 
medium 1 in this SIL12A. 

SIL12B arranged so that the field by the side of the protective layer 5 of the optical 
information recording medium 1 may be countered, when the optical information recording 
medium 1 is fixed to the spindle 81 . 

The object lens 21 2B provided in the opposite hand in the optical information recording 
medium 1 in this SIL12B. 

According to this embodiment, the object lens 21 2A and the object lens 21 2B are arranged 
so that these optic axes may be on the same line and these optic axes may make the angle 
of 60 degrees to the field of the optical information recording medium 1 . 
[01 18]The pickup 21 1 is provided with the following. 

It is the movable actuator 21 3A of an optical axis direction and the optical information 
recording medium 1 radially about the object lens 212A. 

It is the movable actuator 21 3B of an optical axis direction and the optical information 
recording medium 1 radially about the object lens 212B. 

[01 19]Further the pickup 211 in the optical information recording medium 1 in the object 
lens 212A to an opposite hand. It has the two-segment optical rotation plate 214A, the 
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prism block 222,223, the spatial-light-modulation machine 216, the collimating lens 217, 
and the laser coupler 20 which were allocated sequentially from the object lens 21 2A side. 
The convex lens 224 is allocated between the prism blocks 222,223. 
[0120]The pickup 21 1 is further provided with the two-segment optical rotation plate 214C, 
the prism block 215,216, and CCD array 21 9B which were allocated in the opposite hand 
sequentially from the object lens 212B side in the optical information recording medium 1 in 
the object lens 21 2B. Between the prism blocks 225,226, the 1/2 wavelength plate 227 and 
the convex lens 228 are allocated. CCD array 21 9A is allocated in the side of the prism 
block 226. 

[0121]The two-segment optical rotation plates 214A and 214C are provided with the 
following. 

Optical rotation plate 214AR, 214CR which have been arranged in drawing 19 and drawing 
20_at the upper part of an optic axis, respectively. 

Optical rotatio n plate 214AL, 214CL which have been arranged in drawing 19 and drawing 
20 at the lower part of an optic axis. 

Between the transparent electrode substrates of two sheets, each optical rotation plate 
214AR, 214CR, 214AL, and 214CL enclose a liquid crystal, and are constituted, 
respectively, optical rotation plate 214AR -- between the transparent electrode substrates of 
two sheets - voltage - not impressing (it is said hereafter that it turns OFF.) - rotating -45 
degrees of polarization directions of incident light - between the transparent electrode 
substrates of two sheets - voltage - impressing (it is said hereafter that one is used.) - the 
polarization direction of incident light is not rotated - it has come. If optical rotation plate 
214AL is turned OFF, it will rotate +45 degrees of polarization directions of incident light, 
and if one is used, it has become as [ rotate / the polarization direction of incident light ]. If 
optical rotation plate 21 4CR is turned OFF, it will rotate +45 degrees of polarization 
directions of incident light, and if one is used, it has become as [ rotate / the polarization 
direction of incident light ]. If optical rotation plate 214CL is turned OFF, it will rotate -45 
degrees of polarization directions of incident light, and if one is used, it has become as 
[ rotate / the polarization direction of incident light ]. 
[0122]The prism block 223 is provided with the following. 

The polarization beam splitter side 223a which 45 degrees of the normal line direction was 
leaned to the optical axis direction between the two-segment optical rotation plate 21 4A 
and the spatial-light-modulation machine 216, and has been arranged. 
The light from the spatial-light-modulation machine 216 side is arranged in the direction 
reflected in respect of [ 223a ] a polarization beam splitter, and it is the reflector 223b 
parallel to the polarization beam splitter side 223a. 

[0123]The prism block 222 is provided with the following. 

The polarization beam splitter side 222a which 45 degrees of the normal line direction was 
leaned to the optical axis direction between the two-segment optical rotation plate 21 4A 
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and the spatial-light-modulation machine 216, and was leaned 90 degrees to the 
polarization beam splitter side 223a of the prism block 223, and has been arranged. 
It is arranged at the position into which the light from the reflector 223b of the prism block 
223 enters, and is the reflector 222b parallel to the polarization beam splitter side 222a. 
The convex lens 224 is arranged between the reflector 223b of the prism block 223, and 
the reflector 222b of the prism block 222. 

[0124]The spatial-light-modulation machine 216 can modulate light now spatially by the 
difference in a polarization direction by having a pixel of a large number arranged in the 
shape of a lattice, and choosing the polarization direction of emitted light for every pixel. 
Specifically, the spatial-light-modulation machine 216 is composition equivalent to the thing 
except a polarizing plate in the liquid crystal display element using the optical rotation of the 
liquid crystal, for example. Here, for every pixel, if the spatial-light-modulation machine 216 
is turned OFF, it will rotate +90 degrees of polarization directions, and if one is used, it has 
become as [ rotate / a polarization direction ]. As a liquid crystal in the spatial-light- 
modulation machine 216, a strong dielectric liquid crystal with quick (a microsecond of 
order) speed of response can be used, for example. It becomes possible to attain high- 
speed record by this, for example, to record the information for 1 page in several or less 
microseconds. 

[0125]The prism block 225 is provided with the following. 

The polarization beam splitter side 225a which 45 degrees of the normal line direction was 
leaned to the optical axis direction in the object lens 21 2B and the two-segment optical 
rotation plate 214C, and has been arranged. 

The light from the two-segment optical rotation plate 214C side is arranged in the direction 
reflected in respect of [ 225a ] a polarization beam splitter, and it is the reflector 225b 
parallel to the polarization beam splitter side 225a. 

[0126]The prism block 226 is provided with the following. 

The polarization beam splitter side 226a which 45 degrees of the normal line direction was 
leaned to the optical axis direction in the object lens 212B and the two-segment optical 
rotation plate 214C, and was leaned 90 degrees to the polarization beam splitter side 225a 
of the prism block 225, and has been arranged. 

It is arranged at the position into which the light from the reflector 225b of the prism block 
225 enters, and is the reflector 226b parallel to the polarization beam splitter side 226a. 
The 1/2 wavelength plate 227 is arranged between the polarization beam splitter side 225a 
of the prism block 225, and the polarization beam splitter side 226a of the prism block 226. 
The convex lens 228 is arranged between the reflector 225b of the prism block 225, and 
the reflector 226b of the prism block 226. 

[0127]CCD arrays 21 9A and 21 9B have a pixel of a large number arranged in the shape of 
a lattice, respectively. CCD array 21 9A is arranged in the direction in which the light which 
passed the 1/2 wavelength plate 227 is reflected in respect of [ 226a ] the polarization 
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beam splitter of the prism block 226, CCD array 21 9B is arranged in the direction which the 
light which passed the convex lens 228 is reflected in the reflector 226b of the prism block 
226, and also is reflected in respect of [ 226a ] a polarization beam splitter. 
[0128]The pickup 21 1 is provided with the following. 
The light source 231 which emits the light for fixing. 

The collimating lens 232, the convex lens 53, the concave lens 54, and the cylindrical lens 
55 which were allocated in order from the light source 231 side on the optical path of the 
light for fixing emitted from this light source 231 . 

The center (optic axis) is irradiated with the light emitted from the cylindrical lens 55 to the 
information storage layer 2 so that it may intersect perpendicularly with the center (optic 
axis) of the light emitted from the object lens 21 2A in the information storage layer 2. 
Therefore, the light emitted from the cylindrical lens 55 is irradiated to the optical 
information recording medium 1 so that the angle of 30 degrees may be made to the field of 
the optical information recording medium 1. 

[0129]ln the pickup 21 1 shown in drawing 19 and drawing 20 . the laser coupler 20, Emit the 
laser beam of S polarization (linear polarization with a polarization direction vertical to an 
entrance plane (space of drawing 19 )). and this laser beam, With the collimating lens 217, it 
is considered as a parallel pencil, the spatial-light-modulation machine 216 is passed, and it 
enters into the polarization beam splitter side 223a of the prism block 223. The light which 
passed the pixel of OFF of the spatial-light-modulation machine 216 here, Become P 
polarization (linear polarization with a polarization direction parallel to an entrance plane), 
and the polarization beam splitter side 223a is penetrated, Enter into the prism block 222, 
penetrate the polarization beam splitter side 222a, pass, and the two-segment optical 
rotation plate 214A with the object lens 212A. It converges so that it may become a byway 
most within the optical information recording medium 1, and spherical surface part 21 Aa of 
SIL12A is passed, and the optical information recording medium 1 glares. On the other 
hand, the light which passed the pixel of one of the spatial-light-modulation machine 216, 
Are still S polarization and it is reflected in respect of [ 223a ] a polarization beam splitter, 
After being reflected in the reflector 223b and condensed with the convex lens 224, Enter 
into the prism block 222, and it is reflected in order in respect of [ 222a ] the reflector 222b 
and a polarization beam splitter, pass, and the two-segment optical rotation plate 214A with 
the object lens 212A. It converges so that it may become a byway most in the position of a 
near side rather than the light which passed the pixel of OFF of the spatial-light-modulation 
machine 216 in the optical information recording medium 1, and spherical surface part 
12Aa of SIL12A is passed, and the optical information recording medium 1 glares. 
[0130]The returned light from the optical information recording medium 1 to the object lens 
212A side passes the object lens 212A and the two-segment optical rotation plate 214A in 
order, and enters into the polarization beam splitter side 222a of the prism block 222. The 
light of P polarization of this returned light penetrates the polarization beam splitter side 
222a, The polarization beam splitter side 223a of the prism block 223 is penetrated, the 
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spatial-light-modulation machine 216 is passed, and it is condensed with the collimating 
lens 217, and enters into the laser coupler 20. 

[0131]From the optical information recording medium 1, the regenerated light emitted to the 
object lens 21 2B side passes the object lens 21 2B and the two-segment optical rotation 
plate 21 4C in order, and enters into the polarization beam splitter side 225a of the prism 
block 225. The light of P polarization of this regenerated light penetrates the polarization 
beam splitter side 225a, 90 degrees rotates, and it becomes the light of S polarization, it is 
reflected by the 1/2 wavelength plate 227 in respect of [ 226a ] the polarization beam 
splitter of the prism block 226, and a polarization direction enters into CCD array 219A with 
it. On the other hand, the light of S polarization of the regenerated light is reflected in 
respect of [ 225a ] a polarization beam splitter, After being reflected in the reflector 225b, 
being condensed with the convex lens 228 and considered as a parallel pencil, it enters into 
the prism block 226, and it is reflected in order in respect of [ 226a ] the reflector 226b and 
a polarization beam splitter, and enters into CCD array 219B. 

[0132]As a material which forms the information storage layer 2 in this embodiment, the 
plastic material (PMMA) which doped the two-wave sensitization photochromic substance 
as shown in U.S. Pat. No. 5,268,862, for example can be used. If the light whose 
wavelength is 532 nm, and the light whose wavelength is 1064 nm are simultaneously 
irradiated with this material, for example, it will change to the spiropyran (spiropyran) at 
first, and it changes to the merocyanine (merocyanine) which is the next stable molecular 
form, and a refractive index changes. 

[0133]lt explains taking the case of the case where the above-mentioned plastic material is 
hereafter used as a material which forms the information storage layer 2. In this case, for 
example, make into light with a wavelength of 532 nm information light and the reference 
beam for record, i.e., the light emitted from the laser coupler 20, and let light for fixing 
emitted from the light source 231 be light with a wavelength of 1064 nm. As a light with a 
wavelength of 1064 nm, the fundamental wave of neodium YAGU (Nd:YAG) laser can be 
used, for example. In being able to use the 2nd harmonics acquired, for example through a 
nonlinear optical medium in the fundamental wave of a neodium YAG laser as a light with a 
wavelength of 532 nm and using these 2nd harmonics, Instead of the semiconductor laser 
24 in the laser coupler 20, the light equipment made to generate these 2nd harmonics is 
used. 

[0134]Next, at the time of a servo, at the time of record, it divides at the time of reproduction 
and an operation of the light information recording and reproducing device concerning this 
embodiment is explained in order. 

[0135]First, the operation at the time of a servo is explained. At the time of a servo, all the 
pixels of the spatial-light-modulation machine 216 are turned OFF, and all of each optical 
rotation plate 214AR of the two-segment optical rotation plates 214A and 214C, 214AL, 
214CR, and 214CL are made one. The output of the emitted light of the laser coupler 20 is 
set as the low-power output for reproduction. The light source 231 does not emit the light 
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for fixing. The controller 90 is considered as the above-mentioned setting out, while the 
emitted light of the object lens 21 2A predicts the timing which passes through address 
servo area based on the basic clock reproduced from regenerative-signal RF and the 
emitted light of the object lens 21 2A passes through address servo area. 
[0136]At the time of a servo, with the collimating lens 217, the laser beam of S polarization 
emitted from the laser coupler 20 is made into a parallel pencil, and enters into the spatial- 
light-modulation machine 216. Here, since all the pixels of the spatial-light-modulation 
machine 216 are turned OFF, +90 degrees of polarization directions rotate, and the light 
after passing the spatial-light-modulation machine 216 turns into P polarization. The light of 
this P polarization penetrates the polarization beam splitter side 223a of the prism block 
223, and the polarization beam splitter side 222a of the prism block 222 in order, and 
enters into the two-segment optical rotation plate 214A. Here, since both optical rotation 
plate 214AR of the two-segment optical rotation plate 214A and 214AL are made one, light 
passes the two-segment optical rotation plate 214A, without being influenced at all. It is 
condensed with the object lens 212A, it converges so that it may become a byway most on 
the interface of the positioning layer 4 and the protective layer 5 in the information recording 
medium 1 , and the light which passed the two-segment optical rotation plate 21 4A is 
irradiated by the information recording medium 1. It is reflected in the interface of the 
positioning layer 4 and the protective layer 5 in the information recording medium 1 , and in 
that case, the embossed pit in address servo area becomes irregular, and this light returns 
to the object lens 21 2A side. This returned light is made into a parallel pencil with the object 
lens 21 2A, and the two-segment optical rotation plate 214A is passed, without being 
influenced at all, The polarization beam splitter side 222a of the prism block 222 and the 
polarization beam splitter side 223a of the prism block 223 are penetrated in order, The 
spatial-light-modulation machine 216 is passed, and +90 degrees of polarization directions 
rotate, are again considered as S polarization, enter into the laser coupler 20, and are 
detected by the photodetectors 25 and 26. And based on the output of these 
photodetectors 25 and 26 by the detector circuit 85. Focus error signal FE, tracking error 
signal TE, and regenerative-signal RF are generated, and a focus servo and a tracking 
servo are performed based on these signals, and reproduction of a basic clock and 
distinction of an address are performed. 

[0137]According to this embodiment, the actuators 21 3A and 21 3B are controlled to 
interlock by the focus servo circuit 86, and while the converging position (position from 
which light flux serves as a byway most) of each light which passes the object lenses 212A 
and 212B maintains position relations, they move. And in performing record or reproduction 
of information to the information storage layer 2. On the interface of the positioning layer 4 
and the protective layer 5 in the information recording medium 1, it is completed by the light 
from the object lens 212A so that it may become a byway most, and a focus servo is 
carried out to the state where the object lens 212B makes a parallel pencil sending light 
which serves as a byway most on the surface of the transparent substrate 3. 
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[0138]Next, the operation at the time of record is explained. At the time of record, the 
spatial-light-modulation machine 216 chooses one (0 degree) and OFF (+90 degrees) for 
every pixel according to the information to record. At this embodiment, 1-bit information is 
expressed by 2 pixels. In this case, and another side is certainly made off. [ one side of the 
2 pixels corresponding to 1-bit information ] All of each optical rotation plate 214AR of the 
two-segment optical rotation plates 214A and 214C, 214AL, 214CR, and 214CL are turned 
OFF. The output of the emitted light of the laser coupler 20 is made into the high power for 
record in pulse. The light source 231 emits the light for fixing intermittently according to the 
timing from which the output of the emitted light of the laser coupler 20 turns into high 
power. The controller 90 is considered as the above-mentioned setting out, while the 
emitted light of the object lens 21 2A predicts the timing which passes through a data area 
based on the basic clock reproduced from regenerative-signal RF and the emitted light of 
the object lens 21 2A passes through a data area. While the emitted light of the object lens 
21 2A passes through a data area, a focus servo and a tracking servo are not performed, 
but the object lenses 212A and 212B are being fixed. 

[0139]Here, A polarization and B polarization which are used by next explanation are 
defined as follows. As shown in drawing 21 . in this embodiment A polarization, It sees from 
the object lens 212A side, and B polarization looks at S polarization from the object lens 
21 2A side by considering it as the linear polarization which rotated a +45-degree 
polarization direction for -45 degree or P polarization, and let S polarization be the linear 
polarization which rotated -45-degree polarization direction for +45 degrees or P 
polarization. In A polarization and B polarization, the polarization direction lies at right 
angles mutually. 

[0140]At the time of record, with the collimating lens 217, the laser beam of S polarization 
emitted from the laser coupler 20 is made into a parallel pencil, and enters into the spatial- 
light-modulation machine 216. Here, the light which passed the pixel made one among the 
spatial-light-modulation machines 216 serves as as [ S polarization J, without a polarization 
direction rotating, +90 degrees of polarization directions rotate, and the light which passed 
the pixel turned OFF turns into P polarization. 

[0141]The light of P polarization from the spatial-light-modulation machine 216 penetrates 
the polarization beam splitter side 223a of the prism block 223, and the polarization beam 
splitter side 222a of the prism block 222 in order, and enters into the two-segment optical 
rotation plate 214A. Here, since both optical rotation plate 214AR of the two-segment 
optical rotation plate 214A and 214AL are turned OFF, +45 degrees of polarization 
directions rotate, and the light which -45 degrees of polarization directions rotated, and the 
light which passed optical rotation plate 214AR turned into B polarization, and passed 
optical rotation plate 214AL turns into A polarization. On the interface of the positioning 
layer 4 and the protective layer 5, this light is converged so that it may become a byway 
most. 

[0142]The light of S polarization from the spatial-light-modulation machine 216 is reflected 
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in respect of [ 223a ] the polarization beam splitter of the prism block 223, After being 
reflected in the reflector 223b and condensed with the convex lens 224, it enters into the 
prism block 222, and it is reflected in order in respect of [ 222a ] the reflector 222b and a 
polarization beam splitter, and enters into the two-segment optical rotation plate 21 4A. 
Here, since both optical rotation plate 214AR of the two-segment optical rotation plate 21 4A 
and 214AL are turned OFF, +45 degrees of polarization directions rotate, and the light 
which -45 degrees of polarization directions rotated, and the light which passed optical 
rotation plate 214AR turned into A polarization, and passed optical rotation plate 14AL turns 
into B polarization. This light is the surface of the transparent substrate 3, and it is 
converged so that it may become a byway most. 

[0143]ln the information storage layer 2, the light of B polarization from optical rotation plate 
214AR and the light of B polarization from optical rotation plate 214AL interfere, When the 
light of A polarization from optical rotation plate 214AR and the light of A polarization from 
optical rotation plate 214AL interfere and the output of the emitted light of the laser coupler 
20 turns into high power, the interference pattern by such lights is recorded in volume in the 
information storage layer 2, and a transmission type (Fresnel type) volume hologram is 
formed. Since a polarization direction intersects perpendicularly mutually, it does not 
interfere in the light of A polarization, and the light of B polarization. Thus, in this 
embodiment, since light flux is divided into two and the polarization direction of the light for 
every field is made to intersect perpendicularly, generating of an excessive interference 
fringe can be prevented and the fall of the signal to noise ratio can be prevented. 
[0144]ln this embodiment, the light converged so that it may become a byway most by the 
back side of the information storage layer 2, and the light converged so that it may become 
a byway most by the near side of the information storage layer 2 have the complementary 
pattern of each other, and can be regarded as the information light which supported the 
information which all should record on the information storage layer 2. When the light 
converged so that it may become a byway most by the back side of the information storage 
layer 2 is seen as information light, The light converged so that it may become a byway 
most by the near side of the information storage layer 2 turns into a reference beam for 
record, and conversely, when the light converged so that it may become a byway most by 
the near side of the information storage layer 2 is seen as information light, the light 
converged so that it may become a byway most by the back side of the information storage 
layer 2 turns into a reference beam for record. 

[0145]After being considered as a parallel pencil with the collimating lens 232, the light for 
fixing emitted from the light source 231 passes the convex lens 53 and the concave lens 54 
in order, is reduced by the path of light flux, and with the cylindrical lens 55. It converges 
only about the optical axis direction of the object lens 21 2A, and is considered as flat- 
shaped light flux, spherical surface part 12Ab of SIL12A is passed, and the optical 
information recording medium 1 glares. This light for fixing is irradiated by the optical 
information recording medium 1 so that that center may make the angle of 30 degrees to 
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the field of the optical information recording medium 1 . The record section 259 where it was 
fixed to the information on the portion which this light for fixing passed through a part of 
field in which the interference pattern was formed within the information storage layer 2, 
and the light for fixing passed as a result, and information was recorded with the 
interference pattern, and it was fixed to information is formed in layers. Specifically, fixing of 
information is performed as follows. Namely, the field in which the interference pattern by 
interference with information light with a wavelength of 532 nm and the reference beam for 
record was formed in the information storage layer 2 is received, For example, if the light 
for fixing with a wavelength of 1064 nm is irradiated, in the information storage layer 2, a 
molecular form will change selectively according to an interference pattern, as a result, the 
refractive index distribution according to an interference pattern will arise, and it will be fixed 
to information. 

[0146]Next, the operation at the time of reproduction is explained. As for the spatial-light- 
modulation machine 216, at the time of reproduction, the state of OFF (+90 degrees) of all 
the pixels and the state of one (0 degree) of all the pixels are chosen if needed. All of each 
optical rotation plate 214AR of the two-segment optical rotation plates 214A and 214C, 
214AL, 214CR, and 214CL are turned OFF. The output of the emitted light of the laser 
coupler 20 is made into the low-power output for reproduction. The light source 231 does 
not emit the light for fixing. The controller 90 is considered as the above-mentioned setting 
out, while the emitted light of the object lens 212A predicts the timing which passes through 
a data area based on the basic clock reproduced from regenerative-signal RF and the 
emitted light of the object lens 21 2A passes through a data area. While the emitted light of 
the object lens 21 2A passes through a data area, a focus servo and a tracking servo are 
not performed, but the object lenses 212A and 212B are being fixed. 
[0147]When all the pixels of the spatial-light-modulation machine 216 are in the state of 
OFF, the laser beam of S polarization emitted from the laser coupler 20 is made into a 
parallel pencil with the collimating lens 217, and with the spatial-light-modulation machine 
216, +90 degrees of polarization directions rotate, and it turns into P polarization. The light 
of P polarization from the spatial-light-modulation machine 216 penetrates the polarization 
beam splitter side 223a of the prism block 223, and the polarization beam splitter side 222a 
of the prism block 222 in order, and enters into the two-segment optical rotation plate 214A. 
Here, since both optical rotation plate 214AR of the two-segment optical rotation plate 214A 
and 214AL are turned OFF, +45 degrees of polarization directions rotate, and the light 
which -45 degrees of polarization directions rotated, and the light which passed optical 
rotation plate 214AR turned into B polarization, and passed optical rotation plate 214AL 
turns into A polarization. On the interface of the positioning layer 4 and the protective layer 
5, this light is converged so that it may become a byway most. 

[0148]From the record section 259 in the information storage layer 2, the regenerated light 
at the time of regarding the light converged so that it may become a byway most by the 
back side of the information storage layer 2 as the reference beam for record is generated. 
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The regenerated light in this case is sending light which serves as a byway most by the 
near side of the information storage layer 2. If it explains in more detail, in the field in the 
upper half of the record section 259, the light of B polarization from optical rotation plate 
214AR will be irradiated, it will glare from optical rotation plate 214AL of the two-segment 
optical rotation plate 21 4A at the time of record, and the regenerated light corresponding to 
the light which serves as a byway most by the near side of the information storage layer 2 
will be generated. It is the light of B polarization, and it is condensed with the object lens 
21 2B, and this regenerated light serves as a parallel pencil, it passes optical rotation plate 
214CR of the two-segment optical rotation plate 214C, and turns into light of P polarization. 
Similarly, in the field in the lower half of the record section 259, the light of A polarization 
from optical rotation plate 214AL is irradiated, it glares from optical rotation plate 214AR of 
the two-segment optical rotation plate 214A at the time of record, and the regenerated light 
corresponding to the light which serves as a byway most by the near side of the information 
storage layer 2 is generated. It is the light of A polarization, and it is condensed with the 
object lens 21 2B, and this regenerated light serves as a parallel pencil, it passes optical 
rotation plate 214CL of the two-segment optical rotation plate 214C, and turns into light of P 
polarization. The regenerated light of these P polarization penetrates the polarization beam 
splitter side 225a of the prism block 225, 90 degrees rotates, and it becomes the light of S 
polarization, it is reflected by the 1/2 wavelength plate 227 in respect of [ 226a ] the 
polarization beam splitter of the prism block 226, and a polarization direction carries out 
image formation on CCD array 229A with it. Thus, on CCD array 21 9A, in the spatial-light- 
modulation machine 216, only the portion corresponding to the pixel which was one is 
brightly irradiated at the time of record, the two-dimensional pattern is detected by CCD 
array 21 9A, and reproduction of information is performed. 

[0149]On the other hand, when all the pixels of the spatial-light-modulation machine 216 
are in the state of one, the laser beam of S polarization emitted from the laser coupler 20 is 
made into a parallel pencil with the collimating lens 17, and serves as as [ S polarization ], 
without a polarization direction rotating with the spatial-light-modulation machine 216. The 
light of S polarization from the spatial-light-modulation machine 216 is reflected in respect 
of [ 223a ] the polarization beam splitter of the prism block 223, It is reflected in the reflector 
223b, and it enters into the prism block 222, is reflected in order in respect of [ 222a ] the 
reflector 222b and a polarization beam splitter, and enters into the two-segment optical 
rotation plate 21 4A. Here, since both optical rotation plate 214AR of the two-segment 
optical rotation plate 214A and 214AL are turned OFF, +45 degrees of polarization 
directions rotate, and the light which -45 degrees of polarization directions rotated, and the 
light which passed optical rotation plate 214AR turned into A polarization, and passed 
optical rotation plate 214AL turns into B polarization. On the surface of the transparent 
substrate 3, this light is converged so that it may become a byway most. 
[0150]From the record section 259 in the information storage layer 2, the regenerated light 
at the time of regarding the light converged so that it may become a byway most by the 
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near side of the information storage layer 2 as the reference beam for record is generated. 
The regenerated light in this case is sending light which serves as a byway most by the 
back side of the information storage layer 2. If it explains in more detail, in the field in the 
upper half of the record section 259, the light of B polarization from optical rotation plate 
214AL will be irradiated, it will glare from optical rotation plate 214AR of the two-segment 
optical rotation plate 214A at the time of record, and the regenerated light corresponding to 
the light which serves as a byway most by the back side of the information storage layer 2 
will be generated. It is the light of B polarization, and this regenerated light serves as light 
flux which it is condensed with the object lens 21 2B, and is diffused a little, it passes optical 
rotation plate 214CL of the two-segment optical rotation plate 214C, and turns into light of S 
polarization. Similarly, in the field in the lower half of the record section 259, the light of A 
polarization from optical rotation plate 214AR is irradiated, it glares from optical rotation 
plate 214AL of the two-segment optical rotation plate 214A at the time of record, and the 
regenerated light corresponding to the light which serves as a byway most by the back side 
of the information storage layer 2 is generated. It is the light of A polarization, and this 
regenerated light serves as light flux which it is condensed with the object lens 21 2B, and is 
diffused a little, it passes optical rotation plate 214CR of the two-segment optical rotation 
plate 214C, and turns into light of S polarization. The regenerated light of these S 
polarization is reflected in respect of [ 225a ] the polarization beam splitter of the prism 
block 225, It is reflected in the reflector 225b, and it is condensed with the convex lens 228, 
becomes a parallel pencil, it is reflected in order in respect of [ 226a ] the reflector 226b of 
the prism block 226, and a polarization beam splitter, and image formation is carried out on 
CCD array 229B. Thus, on CCD array 229B, in the spatial-light-modulation machine 216, 
only the portion corresponding to the pixel which was OFF is brightly irradiated at the time 
of record, the two-dimensional pattern is detected by CCD array 229B, and reproduction of 
information is performed. 

[0151]According to this embodiment, all the pixels of the spatial-light-modulation machine 
216 may reproduce information by CCD array 219A as a state of OFF, and all the pixels of 
the spatial-light-modulation machine 216 may reproduce information by CCD array 21 9B as 
a state of one. In this embodiment, all the pixels of the spatial-light-modulation machine 216 
per record section 259 of one unit switch the state of OFF, and the state of one of all the 
pixels of the spatial-light-modulation machine 216, and irradiate with two kinds of reference 
beams for reproduction in time sharing, or, Or the moiety of all the pixels of the spatial-light- 
modulation machine 216 is turned off, for example, it irradiates with two kinds of reference 
beams for reproduction simultaneously by considering a moiety as one, and information 
can also be reproduced using the both sides of CCD arrays 21 9A and 21 9B. In this case, 
since two regenerated light obtained by CCD arrays 219A and 219B about the record 
section 259 of one unit has the complementary pattern of each other, it can reproduce 
information by what is called differential detection by searching for the difference of two 
regenerated light. Thus, when reproducing information by differential detection, specifically, 
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By the digital disposal circuit 89 in drawing 5 , amendment which doubles a size, and the 
position and signal level of each pattern detected by CCD arrays 219A and 219B is 
performed to each output signal of CCD arrays 21 9A and 21 9B, the difference of each 
signal after amendment is calculated, and information is reproduced. 
[0152]According to the light information recording and reproducing device concerning this 
embodiment, to the optical information recording medium 1 , information can be recorded at 
any time, and it can be established, and it becomes possible to use the optical information 
recording medium 1 as an added-a postscript type (write once type) recording medium. 
[0153]ln this embodiment, if it irradiates with light with a wavelength of 1064 nm as 
opposed to the information storage layer 2 on which information was recorded with an 
interference pattern, merocyanine will show a fluorescence which is the wavelength of 532 
nm. Then, by observing this fluorescence, an interference pattern can be observed and the 
check of the existence of an interference pattern, etc. are attained. 
[0154]The composition of others in this embodiment, the operation, and the effect are the 
same as that of a 1st embodiment. 

[0155]Next, a 4th embodiment of this invention is described. The entire configuration of the 
light information recording and reproducing device concerning this embodiment is the same 
as that of drawing 5 except for the point that the composition of a pickup differs. As the 
optical information recording medium 1 in this embodiment, the information storage layer 2 
uses what was formed with the material from which a refractive index changes with the 
exposures of two lights of different wavelength like a 3rd embodiment. 
[0156] Drawing 22 and drawing 23 are the explanatory views showing the composition of 
the pickup in the light information recording and reproducing device concerning this 
embodiment. The same numerals are hereafter given to the same member as the member 
under pickup shown in drawing 1 , drawing 19 , and drawing 20 , and detailed explanation is 
omitted. The pickup 31 1 in this embodiment is provided with the 3rd the same SIL12A as 
an embodiment, 12B, object lenses 21 2A and 21 2B, actuator 21 3A, actuator 21 3B, and 
two-segment optical rotation plate 214A. The pickup 311 is provided with the two-segment 
optical rotation plate 214B instead of the two-segment optical rotation plate 214C in a 3rd 
embodiment. The pickup 31 1 is provided with the 3rd the same light source 231 as an 
embodiment, collimating lens 232, convex lens 53, concave lens 54, and cylindrical lens 55. 

[0157]Further the pickup 31 1 in the optical information recording medium 1 in the two- 
segment optical rotation plate 214A to an opposite hand. It has the convex lens 31 8A and 
CCD array 21 9A which were allocated in the prism block 31 5A, the spatial-light-modulation 
machine 216, the collimating lens 217 and the laser coupler 20 which were allocated 
sequentially from the two-segment optical rotation plate 21 4A side, and the side of the 
prism block 315A. 

[0158]The pickup 31 1 is further provided with the prism block 31 5B, the convex lens 31 8B, 
and CCD array 219B which were allocated in the opposite hand sequentially from the two- 
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segment optical rotation plate 214B side in the optical information recording medium 1 in 
the two-segment optical rotation plate 214B. 

[0159]The two-segment optical rotation plate 214B is provided with the following. 
Optical rota tion plate 214BR arranged in drawing 23 at the upper part of an optic axis. 
Optical rotation plate 214BL arranged in drawing 23 at the lower part of an optic axis. 
Between the transparent electrode substrates of two sheets, each optical rotation plate 
214BR and 214BL enclose a liquid crystal, and are constituted, respectively. If optical 
rotation plate 214BR rotates -45 degrees of polarization directions of the incident light 
turned OFF and is made one, it has become as [ rotate / the polarization direction of 
incident light ]. On the other hand, if optical rotation plate 214BL is turned OFF, it will rotate 
+45 degrees of polarization directions of incident light, and if one is used, it has become as 
[ rotate / the polarization direction of incident light ]. 
[0160]The prism block 31 5A is provided with the following. 

Polarization beam splitter side 315Aa which 45 degrees of the normal line direction was 
leaned to the optical axis direction between the two-segment optical rotation plate 214A 
and the spatial-light-modulation machine 216, and has been arranged in between the two- 
segment optical rotation plate 214A and the spatial-light-modulation machines 216. 
The light from the spatial-light-modulation machine 216 side is arranged in the direction 
reflected by polarization beam splitter side 315Aa, and it is reflector 315Ab parallel to 
polarization beam splitter side 315Aa. 

[0161]The prism block 31 5B is provided with the following. 

Polarization beam splitter side 315Ba arranged in parallel to polarization beam splitter side 
315Aa in the prism block 31 5A in between the two-segment optical rotation plate 214B and 
the convex lenses 31 8B. 

It is arranged at the position into which the light from reflector 315Ab in the prism block 
31 5A enters, and is reflector 315Bb vertical to polarization beam splitter side 315Ba. 

[0162]Each reflector 315Ab in the prism blocks 31 5A and 31 5B and 315Bb are arranged in 
the side of the optical information recording medium 1, and the light which goes to reflector 
315Bb from reflector 315Ab passes through the side of the optical information recording 
medium 1. The optical path of the light which goes to reflector 315Bb from reflector 315Ab 
is arranged so that it may not lap with the optical path of the light for fixing. 
[0163]ln the pickup 31 1, the laser coupler 20, Emitting the laser beam of S polarization, 
with the collimating lens 217, this laser beam is made into a parallel pencil, passes the 
spatial-light-modulation machine 216, and enters into polarization beam splitter side 315Aa 
of the prism block 315A. It becomes P polarization, polarization beam splitter side 315Aa is 
penetrated, the two-segment optical rotation plate 214A is passed, it is condensed with the 
object lens 21 2A, and the light which passed the pixel of OFF of the spatial-light-modulation 
machine 216 here is irradiated by the optical information recording medium 1. On the other 
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hand, the light which passed the pixel of one of the spatial-light-modulation machine 216, 
Are still S polarization and it is reflected by polarization beam splitter side 315Aa, It is 
reflected by reflector 315Ab, and it enters into the prism block 31 5B, and is reflected in 
order by reflector 315Bb and polarization beam splitter side 315Ba, the two-segment optical 
rotation plate 21 4B is passed, it is condensed with the object lens 21 2B, and the optical 
information recording medium 1 glares. 

[0164]The light which goes to the object lens 21 2A side from the optical information 
recording medium 1 passes the object lens 21 2A and the two-segment optical rotation plate 
214A in order, and enters into polarization beam splitter side 315Aa of the prism block 
31 5A. It is reflected by polarization beam splitter side 315Aa, it is condensed with the 
convex lens 31 8A, and the light of S polarization of this light enters into CCD array 21 9A. 
On the other hand, polarization beam splitter side 315Aa is penetrated, the spatial-light- 
modulation machine 216 is passed, it is condensed with the collimating lens 217, and the 
light of P polarization of the lights which go to the object lens 21 2A side from the optical 
information recording medium 1 enters into the laser coupler 20. 
[0165]The light which goes to the object lens 21 2B side from the optical information 
recording medium 1 passes the object lens 21 2B and the two-segment optical rotation plate 
214B in order, and enters into polarization beam splitter side 315Ba of the prism block 
31 5B. The light of S polarization of this light is reflected by polarization beam splitter side 
315Ba, polarization beam splitter side 315Ba is penetrated, it is condensed with the convex 
lens 31 8B, and the light of P polarization enters into CCD array 21 9B. 
[0166]Next, at the time of a servo, at the time of record, it divides at the time of reproduction 
and an operation of the light information recording and reproducing device concerning this 
embodiment is explained in order. 

[0167]First, the operation at the time of a servo is explained. At the time of a servo, all the 
pixels of the spatial-light-modulation machine 216 are turned OFF, and all of each optical 
rotation plate 214AR of the two-segment optical rotation plates 214A and 214B, 214AL, 
214BR, and 214BL are made one. The output of the emitted light of the laser coupler 20 is 
set as the low-power output for reproduction. The light source 231 does not emit the light 
for fixing. The controller 90 is considered as the above-mentioned setting out, while the 
emitted light of the object lens 21 2A predicts the timing which passes through address 
servo area based on the basic clock reproduced from regenerative-signal RF and the 
emitted light of the object lens 21 2A passes through address servo area. 
[0168]At the time of a servo, with the collimating lens 217, the laser beam of S polarization 
emitted from the laser coupler 20 is made into a parallel pencil, and enters into the spatial- 
light-modulation machine 216. Here, since all the pixels of the spatial-light-modulation 
machine 216 are turned OFF, +90 degrees of polarization directions rotate, and the light 
after passing the spatial-light-modulation machine 216 turns into P polarization. The light of 
this P polarization penetrates polarization beam splitter side 315Aa of the prism block 
31 5A, and enters into the two-segment optical rotation plate 214A. Here, since both optical 
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rotation plate 214AR of the two-segment optical rotation plate 214A and 214AL are made 
one, light passes the two-segment optical rotation plate 214A, without being influenced at 
all. It is condensed with the object lens 21 2A, it converges so that it may become a byway 
most on the interface of the positioning layer 4 and the protective layer 5, and the light 
which passed the two-segment optical rotation plate 21 4A is irradiated by the information 
recording medium 1 . It is reflected in the interface of the positioning layer 4 and the 
protective layer 5, and in that case, the embossed pit in address servo area becomes 
irregular, and this light returns to the object lens 21 2A side. This returned light is made into 
a parallel pencil with the object lens 21 2A, pass the two-segment optical rotation plate 
214A, without being influenced at all, and polarization beam splitter side 315Aa of the prism 
block 31 5A is penetrated, The spatial-light-modulation machine 216 is passed, and +90 
degrees of polarization directions rotate, are again considered as S polarization, enter into 
the laser coupler 20, and are detected by the photodetectors 25 and 26. And based on the 
output of these photodetectors 25 and 26 by the detector circuit 85. Focus error signal FE, 
tracking error signal TE, and regenerative-signal RF are generated, and a focus servo and 
a tracking servo are performed based on these signals, and reproduction of a basic clock 
and distinction of an address are performed. 

[0169]Next, the operation at the time of record is explained. At the time of record, the 
spatial-light-modulation machine 216 chooses one (0 degree) and OFF (+90 degrees) for 
every pixel according to the information to record. All of each optical rotation plate 214AR of 
the two-segment optical rotation plates 214A and 214B, 214AL, 214BR, and 214BL are 
turned OFF. The output of the emitted light of the laser coupler 20 is made into the high 
power for record in pulse. The light source 231 emits the light for fixing intermittently 
according to the timing from which the output of the emitted light of the laser coupler 20 
turns into high power. The controller 90 is considered as the above-mentioned setting out, 
while the emitted light of the object lenses 212A and 212B predicts the timing which passes 
through a data area based on the basic clock reproduced from regenerative-signal RF and 
the emitted light of the object lenses 212A and 212B passes through a data area. While the 
emitted light of the object lenses 21 2A and 21 2B passes through a data area, a focus servo 
and a tracking servo are not performed, but the object lenses 212A and 212B are being 
fixed. 

[0170]At the time of record, with the collimating lens 217, the laser beam of S polarization 
emitted from the laser coupler 20 is made into a parallel pencil, and enters into the spatial- 
light-modulation machine 216. Here, the light which passed the pixel made one among the 
spatial-light-modulation machines 216 serves as as [ S polarization ], without a polarization 
direction rotating, +90 degrees of polarization directions rotate, and the light which passed 
the pixel turned OFF turns into P polarization. 

[0171]The light of P polarization from the spatial-light-modulation machine 216 penetrates 
polarization beam splitter side 315Aa of the prism block 31 5A, and enters into the two- 
segment optical rotation plate 214A. Here, since both optical rotation plate 214AR of the 
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two-segment optical rotation plate 214A and 214AL are turned OFF, +45 degrees of 
polarization directions rotate, and the light which -45 degrees of polarization directions 
rotated, and the light which passed optical rotation plate 214AR turned into B polarization, 
and passed optical rotation plate 214AL turns into A polarization. On the interface of the 
positioning layer 4 and the protective layer 5, this light is converged so that it may become 
a byway most. 

[0172]The light of S polarization from the spatial-light-modulation machine 216 is reflected 
by polarization beam splitter side 315Aa of the prism block 31 5A, It is reflected by reflector 
315Ab, and it enters into the prism block 31 5B, is reflected in order by reflector 315Bb and 
polarization beam splitter side 315Ba, and enters into the two-segment optical rotation plate 
21 4B. Here, since both optical rotation plate 214BR of the two-segment optical rotation 
plate 214B and 214BL are turned OFF, +45 degrees of polarization directions rotate, and 
the light which -45 degrees of polarization directions rotated, and the light which passed 
optical rotation plate 214BR turned into B polarization, and passed optical rotation plate 
14BL turns into A polarization. This light is the surface of the transparent substrate 3, and it 
is converged so that it may become a byway most. 

[0173]ln the information storage layer 2, the light of B polarization from optical rotation plate 
214AR and the light of B polarization from optical rotation plate 214BR interfere, The light of 
A polarization from optical rotation plate 214AL and the light of A polarization from optical 
rotation plate 214BL interfere, and an interference pattern is formed, The record section 
260 where it was fixed to the information on the portion which the light for fixing passed 
through a part of field in which the interference pattern was formed within the information 
storage layer 2, and the light for fixing passed as a result, and information was recorded 
with the interference pattern, and it was fixed to information is formed in layers. According 
to this embodiment, the record section 260 serves as a reflection type (Lippmann type) 
volume hologram. 

[0174]According to this embodiment, the light from the two-segment optical rotation plate 
214A and the light from the two-segment optical rotation plate 214B which are mutually 
irradiated from a counter direction to the information storage layer 2 have the 
complementary pattern of each other, and can be regarded as the information light which 
supported the information which should record all on the information storage layer 2. When 
the light from the two-segment optical rotation plate 214A is seen as information light, the 
light from the two-segment optical rotation plate 214B turns into a reference beam for 
record, and conversely, when the light from the two-segment optical rotation plate 214B is 
seen as information light, the light from the two-segment optical rotation plate 214A turns 
into a reference beam for record. 

[0175]Next, the operation at the time of reproduction is explained. As for the spatial-light- 
modulation machine 216, at the time of reproduction, the state of OFF (+90 degrees) of all 
the pixels and the state of one (0 degree) of all the pixels are chosen if needed. All of each 
optical rotation plate 214AR of the two-segment optical rotation plates 214A and 214B, 
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214AL, 214BR, and 214BL are turned OFF. The output of the emitted light of the laser 
coupler 20 is made into the low-power output for reproduction. The controller 90 is 
considered as the above-mentioned setting out, while the emitted light of the object lens 
21 2A predicts the timing which passes through a data area based on the basic clock 
reproduced from regenerative-signal RF and the emitted light of the object lenses 21 2A and 
212B passes through a data area. While the emitted light of the object lenses 212A and 
21 2B passes through a data area, a focus servo and a tracking servo are not performed, 
but the object lenses 21 2A and 21 2B are being fixed. 

[0176]When all the pixels of the spatial-light-modulation machine 216 are in the state of 
OFF, the laser beam of S polarization emitted from the laser coupler 20 is made into a 
parallel pencil with the collimating lens 217, and with the spatial-light-modulation machine 
216, +90 degrees of polarization directions rotate, and it turns into P polarization. The light 
of P polarization from the spatial-light-modulation machine 216 penetrates polarization 
beam splitter side 315Aa of the prism block 31 5A, and enters into the two-segment optical 
rotation plate 214A. Here, since both optical rotation plate 214AR of the two-segment 
optical rotation plate 214A and 214AL are turned OFF, +45 degrees of polarization 
directions rotate, and the light which -45 degrees of polarization directions rotated, and the 
light which passed optical rotation plate 214AR turned into B polarization, and passed 
optical rotation plate 214AL turns into A polarization. On the interface of the positioning 
layer 4 and the protective layer 5, this light is converged so that it may become a byway 
most. 

[0177]From the record section 260 in the information storage layer 2, the regenerated light 
at the time of regarding the light converged so that it may see from the object lens 21 2A 
and may become a byway most by the back side of the information storage layer 2 as the 
reference beam for record is generated. The regenerated light in this case is sending light 
which serves as a byway most by the near side of the information storage layer 2. If it 
explains in more detail, in the field in the upper half of the record section 260, the 
regenerated light corresponding to the light which the light of B polarization from optical 
rotation plate 214AR was irradiated, and was irradiated from optical rotation plate 214BR of 
the two-segment optical rotation plate 214B at the time of record will be generated. This 
regenerated light is the light of B polarization, it is condensed with the object lens 212A, 
and passes optical rotation plate 214AL of the two-segment optical rotation plate 214A, and 
turns into light of S polarization. Similarly, in the field in the lower half of the record section 
260, the regenerated light corresponding to the light which the light of A polarization from 
optical rotation plate 214AL was irradiated, and was irradiated from optical rotation plate 
214BL of the two-segment optical rotation plate 214B at the time of record is generated. 
This regenerated light is the light of A polarization, it is condensed with the object lens 
212A, and passes optical rotation plate 214AR of the two-segment optical rotation plate 
21 4A, and turns into light of S polarization. It is reflected by polarization beam splitter side 
315Aa of the prism block 315A, it is condensed with the convex lens 318A, and image 
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formation of the regenerated light of these S polarization is carried out on CCD array 219A. 
Thus, on CCD array 21 9A, in the spatial-light-modulation machine 216, only the portion 
corresponding to the pixel which was one is brightly irradiated at the time of record, the two- 
dimensional pattern is detected by CCD array 21 9A, and reproduction of information is 
performed. 

[0178]On the other hand, when all the pixels of the spatial-light-modulation machine 216 
are in the state of one, the laser beam of S polarization emitted from the laser coupler 20 is 
made into a parallel pencil with the collimating lens 217, and serves as as [ S polarization ], 
without a polarization direction rotating with the spatial-light-modulation machine 216. The 
light of S polarization from the spatial-light-modulation machine 216 is reflected by 
polarization beam splitter side 315Aa of the prism block 31 5A, It is reflected by reflector 
315Ab, and it enters into the prism block 31 5B, is reflected in order by reflector 315Bb and 
polarization beam splitter side 315Ba, and enters into the two-segment optical rotation plate 
21 4B. Here, since both optical rotation plate 214BR of the two-segment optical rotation 
plate 214B and 214BL are turned OFF, +45 degrees of polarization directions rotate, and 
the light which -45 degrees of polarization directions rotated, and the light which passed 
optical rotation plate 214BR turned into B polarization, and passed optical rotation plate 
214BL turns into A polarization. The light from the two-segment optical rotation plate 21 4B 
is the surface of the transparent substrate 3, and it is converged so that it may become a 
byway most. 

[0179]From the record section 260 in the information storage layer 2, the regenerated light 
at the time of regarding the light from the two-segment optical rotation plate 21 4B as the 
reference beam for reproduction is generated. If it explains in more detail, in the field in the 
upper half of the record section 260, the regenerated light corresponding to the light which 
the light of B polarization from optical rotation plate 214BR was irradiated, and was 
irradiated from optical rotation plate 214AR of the two-segment optical rotation plate 214A 
at the time of record will be generated. This regenerated light is the light of B polarization, it 
is condensed with the object lens 212B, and passes optical rotation plate 214BL of the two- 
segment optical rotation plate 214B, and turns into light of P polarization. Similarly, in the 
field in the lower half of the record section 260, the regenerated light corresponding to the 
light which the light of A polarization from optical rotation plate 214BL was irradiated, and 
was irradiated from optical rotation plate 214AL of the two-segment optical rotation plate 
21 4A at the time of record is generated. This regenerated light is the light of A polarization, 
it is condensed with the object lens 212B, and passes optical rotation plate 214BR of the 
two-segment optical rotation plate 214B, and turns into light of P polarization. Polarization 
beam splitter side 315Ba of the prism block 315B is penetrated, it is condensed with the 
convex lens 31 8B, and image formation of the regenerated light of these P polarization is 
carried out on CCD array 219B. Thus, on CCD array 219B, in the spatial-light-modulation 
machine 216, only the portion corresponding to the pixel which was OFF is brightly 
irradiated at the time of record, the two-dimensional pattern is detected by CCD array 21 9B, 
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and reproduction of information is performed. 

[0180]According to this embodiment, like a 3rd embodiment, all the pixels of the spatial- 
light-modulation machine 216 may reproduce information as a state of OFF, and all the 
pixels of the spatial-light-modulation machine 216 may reproduce information as a state of 
one. 

[0181]The composition of others in this embodiment, the operation, and the effect are the 
same as that of a 3rd embodiment. 

[0182Jln 3rd and 4th embodiments, ultraviolet rays may be used as a light for fixing. In this 
case, a photopolymer is used for the information storage layer 2. The record and fixing of 
information in the information storage layer 2 advance as follows. That is, the photopolymer 
which constitutes the information storage layer 2 distributes a photopolymerization nature 
monomer in binder polymer. If an interference pattern is formed in this information storage 
layer 2, the polymerization of a photopolymerization nature monomer will progress in the 
bright section of an interference pattern, the concentration gradient of a monomer will arise, 
and a monomer will be spread to the portion advanced from the portion which the 
polymerization is not following. As a result, the polymer portion which the polymerization 
followed, and the portion where whose rate of binder polymer the monomer decreased and 
increased arise, refractive index distribution arises, and information is recorded by this 
refractive index distribution. In this state, when it irradiates with ultraviolet rays, the 
polymerization of an unreacted monomer will be completed and record will be established. 
[0183]Next, a 5th embodiment of this invention is described. The entire configuration of the 
light information recording and reproducing device concerning this embodiment is the same 
as that of drawing 5 except for the point that the composition of a pickup differs. 
[0184]Drawing 24 is an explanatory view showing the composition of the pickup in the light 
information recording and reproducing device concerning this embodiment. The same 
numerals are hereafter given to the same member as the member under pickup shown in 
drawing 1 , and detailed explanation is omitted. The optical information recording medium 
401 used with the light information recording and reproducing device concerning this 
embodiment has the composition of having formed the transparent protective layer 402,402 
in the both sides of the information storage layer 2. 
[0185]The pickup 41 1 in this embodiment is provided with the following. 
The object lens 412 arranged so that one field of the optical information recording medium 
401 may be countered, when the optical information recording medium 401 is fixed to the 
spindle 81. 

The mirror 418 allocated on both sides of the optical information recording medium 401 by 
the object lens 412 and the position which counters. 

The spatial-light-modulation machine 413, the beam splitter 414, and CCD array 19 which 
were allocated in the opposite hand sequentially from the object lens 412 side in the optical 
information recording medium 401 in the object lens 412. 

The pickup 41 1 is further provided with the collimating lens 415 and the laser coupler 20 
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which were allocated in the side of the beam splitter 414. 

[0186]The object lens 412 is arranged so that the optic axis may make the angle of 60 
degrees to the field of the optical information recording medium 401. The beam splitter 414 
has the semi-reflection surface 414a which 45 degrees of the normal line direction was 
leaned to the optical axis direction of the object lens 412, and has been arranged. And a 
part of light volume is reflected by the semi-reflection surface 414a, the light which enters 
into the beam splitter 414 from the laser coupler 20 side enters into the spatial-light- 
modulation machine 413, and a part of light volume penetrates the semi-reflection surface 
414a. 

[0187]The spatial-light-modulation machine 413 can modulate light now spatially with light 
intensity by having a pixel of a large number arranged in the shape of a lattice, and 
choosing the transmission state and cut off state of light for every pixel. 
[0188]The pickup 41 1 is provided with the following. 

Prism 416 which enters into the beam splitter 414, is allocated in the direction of movement 
of the light which penetrates the semi-reflection surface 414a, and has the total reflection 
surface 416a parallel to the semi-reflection surface 1414a from the laser coupler 20 side. 
Prism 417 which has the total reflection surface 417a which is allocated in the direction of 
movement of light reflected in the total reflection surface 416a of this prism 416, and 
intersects perpendicularly with the total reflection surface 416a. 

The convex lens 53, the concave lens 54, and the cylindrical lens 55 which were allocated 
in the direction of movement of light reflected in the total reflection surface 417a in order 
from the prism 417 side. 

The center (optic axis) is irradiated with the light emitted from the cylindrical lens 55 to the 
information storage layer 2 so that it may intersect perpendicularly with the,center (optic 
axis) of the light emitted from the object lens 412 in the information storage layer 2. 
Therefore, the light emitted from the cylindrical lens 55 is irradiated to the optical 
information recording medium 401 so that the angle of 30 degrees may be made to the field 
of the optical information recording medium 401. The light emitted from the cylindrical lens 
55 becomes the thinnest within the information storage layer 2. 

[0189]ln the pickup 411 in this embodiment. It is considered as a parallel pencil, and enters 
into the beam splitter 414, a part of light volume is reflected by the collimating lens 415 by 
the semi-reflection surface 414a, and a part of light volume of the laser beam emitted from 
the laser coupler 20 penetrates the semi-reflection surface 414a with it. The spatial-light- 
modulation machine 413 is passed, it is condensed with the object lens 412, and the light 
reflected by the semi-reflection surface 414a is irradiated by the optical information 
recording medium 401 . This light is converged so that it may become a byway most on the 
field of the mirror 418. 

[0190]On the other hand, it is reflected in order in the total reflection surface 416a of the 
prism 416, and the total reflection surface 417a of the prism 417, the light which penetrated 
the semi-reflection surface 414a passes the convex lens 53 and the concave lens 54 in 
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order, and the path of light flux is reduced. With the cylindrical lens 55, it converges only 
about the optical axis direction of the object lens 412, and emitted light of the concave lens 

54 is made into flat-shaped light flux, and is irradiated by the optical information recording 
medium 401 . The light from the object lens 412 side and the light from the cylindrical lens 

55 side cross within the information storage layer 2 so that the center of each light may 
intersect perpendicularly. 

[0191]At the time of record of information, the light from the object lens 412 side turns into 
information light, and the light from the cylindrical lens 55 side turns into a reference beam 
for record, In the information storage layer 2, the record section 420 where information is 
recorded with the interference pattern by interference with such information light and the 
reference beam for record is formed in layers. According to this embodiment, as shown in 
drawing 24 , within the information storage layer 2, the portion of the left half in the figure of 
the lights from the object lens 412 side and the light of the flat shape from the cylindrical 
lens 55 side cross. Therefore, the shape of the record section 420 formed in the information 
storage layer 2 turns into tabular [ of semicircular shapes ). 

[0192]The object lens 412 and the spatial-light-modulation machine 413 are passed in 
order, a part of light volume penetrates the semi-reflection surface 414a of the beam splitter 
414, and the light which goes to the object lens 412 side from the optical information 
recording medium 401 enters into CCD array 19. 

[0193]Next, an operation of the light information recording and reproducing device 
concerning this embodiment is explained. It is possible to form both a transmission type 
hologram and a reflection type hologram in the information storage layer 2 of the optical 
information recording medium 401 in the light information recording and reproducing device 
concerning this embodiment. 

[0194]The case where a transmission type hologram is formed in introduction and the 
information storage layer 2 is explained. In this case, at the time of record, in the field 41 3R 
of the right half in the figure of the spatial-light-modulation machine 413, all the pixels are 
made into a cut off state, and a transmission state and a cut off state are chosen for every 
pixel according to the information to record in the field 413L of a left half. The output of the 
emitted light of the laser coupler 20 is made into the high power for record in pulse. 
[0195]lt is considered as a parallel pencil, and enters into the beam splitter 414, a part of 
light volume is reflected by the collimating lens 415 by the semi-reflection surface 414a, 
and a part of light volume of the laser beam emitted from the laser coupler 20 penetrates 
the semi-reflection surface 414a with it. The light reflected by the semi-reflection surface 
414a enters into the spatial-light-modulation machine 413, and the light modulated from the 
field 41 3L of the left half according to the information to record is emitted. Let this light be 
information light. It is condensed with the object lens 412 and this information light is 
irradiated by the optical information recording medium 401 . 

[0196]On the other hand, it is reflected in order in the total reflection surface 416a of the 
prism 416, and the total reflection surface 417a of the prism 417, and the light which 
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penetrated the semi-reflection surface 414a passes the convex lens 53, the concave lens 
54, and the cylindrical lens 55 in order, It is considered as flat-shaped light flux, and the 
optical information recording medium 401 glares. Let this light be a reference beam for 
record. 

[0197]The information light from the object lens 412 side and the reference beam for record 
from the cylindrical lens 55 side cross within the information storage layer 2 so that the 
center of each light may intersect perpendicularly. And when the interference pattern by 
interference of such lights is formed in the portion which such information light and the 
reference beam for record intersect and the output of the emitted light of the laser coupler 
20 turns into high power into it, The interference pattern by information light and the 
reference beam for record is recorded in volume in the information storage layer 2, and the 
record section 420 which consists of a transmission type volume hologram is formed in 
layers. 

[0198]At the time of reproduction, all the pixels are made into a transmission state in the 
field 41 3R in the right half of the spatial-light-modulation machine 413, and all the pixels are 
made into a cut off state in the field 41 3L of a left half. The output of the emitted light of the 
laser coupler 20 is made into the low-power output for record. 

[0199]lt is considered as a parallel pencil, and enters into the beam splitter 414, a part of 
light volume is reflected by the collimating lens 415 by the semi-reflection surface 414a, 
and a part of light volume of the laser beam emitted from the laser coupler 20 penetrates 
the semi-reflection surface 414a with it. It is reflected in order in the total reflection surface 
416a of the prism 416, and the total reflection surface 417a of the prism 417, and the light 
which penetrated the semi-reflection surface 414a passes the convex lens 53, the concave 
lens 54, and the cylindrical lens 55 in order, is made into flat-shaped light flux, and is 
irradiated by the optical information recording medium 401. Let this light be a reference 
beam for reproduction. If this reference beam for reproduction is irradiated by the record 
section 420 in the information storage layer 2, the regenerated light corresponding to the 
information light at the time of record will be generated from the record section 420. This 
regenerated light advances to the mirror 418 side, converging, and converge so that it may 
become a byway most on the mirror 418, and it is reflected by the mirror 418, It goes on to 
the object lens 412 side, being spread, and with the object lens 412, it is considered as a 
parallel pencil and passes through the field 41 3R in the right half of the spatial-light- 
modulation machine 413, and a part of light volume penetrates the semi-reflection surface 
414a of the beam splitter 414, and it enters into CCD array 19. And reproduction of 
information is performed by detecting the two-dimensional pattern of regenerated light by 
CCD array 19. 

[0200]Although the laser beam emitted from the laser coupler 20 passes through the field 
41 3R in the right half of the spatial-light-modulation machine 413 and is irradiated by the 
optical information recording medium 401 at the time of reproduction, After it is reflected by 
the mirror 418 and this light passes the object lens 412, it is intercepted in the field 41 3L in 
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the left half of the spatial-light-modulation machine 413. 

[0201]Next, in this embodiment, the case where a reflection type hologram is formed in the 
information storage layer 2 is explained. In this case, at the time of record, in the field 41 3L 
in the left half of the spatial-light-modulation machine 413, all the pixels are made into a cut 
off state, and a transmission state and a cut off state are chosen for every pixel according 
to the information to record in the field 41 3R of a right half. The output of the emitted light of 
the laser coupler 20 is made into the high power for record in pulse. 
[0202]lt is considered as a parallel pencil, and enters into the beam splitter 414, a part of 
light volume is reflected by the collimating lens 415 by the semi-reflection surface 414a, 
and a part of light volume of the laser beam emitted from the laser coupler 20 penetrates 
the semi-reflection surface 414a with it. The light reflected by the semi-reflection surface 
414a enters into the spatial-light-modulation machine 413, and the light modulated from the 
field 413R of the right half according to the information to record is emitted. It is condensed 
with the object lens 412, and this light is irradiated by the optical information recording 
medium 401, passes the optical information recording medium 401, and it enters into the 
optical information recording medium 401 again, being reflected by the mirror 418 and 
spread [ converge so that it may become a byway most on the mirror 418, and J. Let this 
light be information light. 

[0203]On the other hand, it is reflected in order in the total reflection surface 416a of the 
prism 416, and the total reflection surface 417a of the prism 417, and the light which 
penetrated the semi-reflection surface 414a passes the convex lens 53, the concave lens 
54, and the cylindrical lens 55 in order, It is considered as flat-shaped light flux, and the 
optical information recording medium 401 glares. Let this light be a reference beam for 
record. 

[0204]The information light from the mirror 418 side and the reference beam for record from 
the cylindrical lens 55 side cross within the information storage layer 2 so that the center of 
each light may intersect perpendicularly. And when the interference pattern by interference 
of such lights is formed in the portion which such information light and the reference beam 
for record intersect and the output of the emitted light of the laser coupler 20 turns into high 
power into it, The interference pattern by information light and the reference beam for 
record is recorded in volume in the information storage layer 2, and the record section 420 
which consists of a reflection type volume hologram is formed in layers. 
[0205]At the time of reproduction, all the pixels are made into a transmission state in the 
field 41 3L in the left half of the spatial-light-modulation machine 413, and all the pixels are 
made into a cut off state in the field 41 3R of a right half. The output of the emitted light of 
the laser coupler 20 is made into the low-power output for record. 
[0206]lt is considered as a parallel pencil, and enters into the beam splitter 414, a part of 
light volume is reflected by the collimating lens 415 by the semi-reflection surface 414a, 
and a part of light volume of the laser beam emitted from the laser coupler 20 penetrates 
the semi-reflection surface 414a with it. It is reflected in order in the total reflection surface 
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416a of the prism 416, and the total reflection surface 417a of the prism 417, and the light 
which penetrated the semi-reflection surface 414a passes the convex lens 53, the concave 
lens 54, and the cylindrical lens 55 in order, is made into flat-shaped light flux, and is 
irradiated by the optical information recording medium 401. Let this light be a reference 
beam for reproduction. If this reference beam for reproduction is irradiated by the record 
section 420 in the information storage layer 2, the regenerated light corresponding to the 
information light at the time of record will be generated from the record section 420. This 
regenerated light advances to the object lens 412 side, being spread, and with the object 
lens 412, it is considered as a parallel pencil, and passes through the field 41 3L in the left 
half of the spatial-light-modulation machine 413, a part of light volume penetrates the semi- 
reflection surface 414a of the beam splitter 414, and it enters into CCD array 19. And 
reproduction of information is performed by detecting the two-dimensional pattern of 
regenerated light by CCD array 19. 

[0207]Although the laser beam emitted from the laser coupler 20 passes through the field 
41 3L in the left half of the spatial-light-modulation machine 413 and is irradiated by the 
optical information recording medium 401 at the time of reproduction, After it is reflected by 
the mirror 418 and this light passes the object lens 412, it is intercepted in the field 41 3R in 
the right half of the spatial-light-modulation machine 413. 

[0208]The composition of others in this embodiment, the operation, and the effect are the 
same as that of a 1st embodiment. 

[0209]Next, a 6th embodiment of this invention is described. The entire configuration of the 
light information recording and reproducing device concerning this embodiment is the same 
as that of drawing 5 except for the point that the composition of a pickup differs. 
[0210] Drawing 25 is an explanatory view showing the composition of the pickup in the light 
information recording and reproducing device concerning this embodiment. The same 
numerals are hereafter given to the same member as the member under pickup shown in 
drawing 24 , and detailed explanation is omitted. The optical information recording medium 
501 used with the light information recording and reproducing device concerning this 
embodiment has the composition of having formed the transparent substrate 502 in one 
both sides of the information storage layer 2, and having formed the transparent protective 
layer 503 in the field side of another side. The field of the outside of the transparent 
substrate 502 is the reflector 504. 

[0211]The pickup 511 in this embodiment is provided with the following. 
The object lens 412 arranged so that one field of the optical information recording medium 
501 may be countered, when the optical information recording medium 501 is fixed to the 
spindle 81. 

The spatial-light-modulation machine 413, the beam splitter 414, and CCD array 19 which 
were allocated in the opposite hand sequentially from the object lens 412 side in the optical 
information recording medium 501 in the object lens 412. 

The pickup 51 1 is further provided with the collimating lens 415 and the laser coupler 20 
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which were allocated in the side of the beam splitter 414. According to this embodiment, the 
object lens 412 is arranged so that the optic axis may become vertical to the field of the 
optical information recording medium 501. 
[0212]The pickup 41 1 is provided with the following. 

The mirror 512 allocated in the direction of movement of the light which enters into the 
beam splitter 414 and penetrates the semi-reflection surface 414a from the laser coupler 20 
side. 

The convex lens 53, the concave lens 54, and the cylindrical lens 55 which were allocated 
in the direction of movement of light reflected by this mirror 512 in order from the mirror 512 
side. 

In this embodiment, the light emitted from the cylindrical lens 55, The center (optic axis) is 
irradiated to the optical information recording medium 501, and crosses with the light from 
the object lens 412 side in the information storage layer 2 so that the angle of 45 degrees 
may be made to the field of the optical information recording medium 501 . The light emitted 
from the cylindrical lens 55 becomes the thinnest within the information storage layer 2. 
[0213]ln the pickup 511 in this embodiment. It is considered as a parallel pencil, and enters 
into the beam splitter 414, a part of light volume is reflected by the collimating lens 415 by 
the semi-reflection surface 414a, and a part of light volume of the laser beam emitted from 
the laser coupler 20 penetrates the semi-reflection surface 414a with it. The spatial-light- 
modulation machine 413 is passed, it is condensed with the object lens 412, and the light 
reflected by the semi-reflection surface 414a is irradiated by the optical information 
recording medium 501 . This light is converged so that it may become a byway most on the 
reflector 504 of the information recording medium 501. 

[0214]On the other hand, it is reflected by the mirror 512, the light which penetrated the 
semi-reflection surface 414a passes the convex lens 53 and the concave lens 54 in order, 
and the path of light flux is reduced. With the cylindrical lens 55, emitted light of the 
concave lens 54 is made into flat-shaped light flux, is irradiated by the optical information 
recording medium 501 , and intersects the light from the object lens 412 side within the 
information storage layer 2. 

[0215]At the time of record of information, the light from the object lens 412 side turns into 
information light, and the light from the cylindrical lens 55 side turns into a reference beam 
for record, In the information storage layer 2, the record section 520 where information is 
recorded with the interference pattern by interference with such information light and the 
reference beam for record is formed in layers. According to this embodiment, as shown in 
drawing 25 , within the information storage layer 2, the portion of the right half in the figure 
of the lights from the object lens 412 side and the light of the flat shape from the cylindrical 
lens 55 side cross. Therefore, the shape of the record section 420 formed in the information 
storage layer 2 turns into tabular [ of semicircular shapes ]. 

[0216]The object lens 412 and the spatial-light-modulation machine 413 are passed in 
order, a part of light volume penetrates the semi-reflection surface 414a of the beam splitter 
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414, and the light which goes to the object lens 412 side from the optical information 
recording medium 501 enters into CCD array 19. 

[0217]Next, an operation of the light information recording and reproducing device 
concerning this embodiment is explained. It is possible to form both a transmission type 
hologram and a reflection type hologram in the information storage layer 2 of the optical 
information recording medium 501 in the light information recording and reproducing device 
concerning this embodiment. 

[0218]The case where a transmission type hologram is formed in introduction and the 
information storage layer 2 is explained. In this case, at the time of record, in the field 41 3L 
of the left half in the figure of the spatial-light-modulation machine 413, all the pixels are 
made into a cut off state, and a transmission state and a cut off state are chosen for every 
pixel according to the information to record in the field 41 3R of a right half. The output of 
the emitted light of the laser coupler 20 is made into the high power for record in pulse. 
[0219]lt is considered as a parallel pencil, and enters into the beam splitter 414, a part of 
light volume is reflected by the collimating lens 415 by the semi-reflection surface 414a, 
and a part of light volume of the laser beam emitted from the laser coupler 20 penetrates 
the semi-reflection surface 414a with it. The light reflected by the semi-reflection surface 
414a enters into the spatial-light-modulation machine 413, and the light modulated from the 
field 41 3R of the right half according to the information to record is emitted. Let this light be 
information light. It is condensed with the object lens 412 and this information light is 
irradiated by the optical information recording medium 501. 

[0220]On the other hand, it is reflected by the mirror 512, and the light which penetrated the 
semi-reflection surface 414a passes the convex lens 53, the concave lens 54, and the 
cylindrical lens 55 in order, is made into flat-shaped light flux, and is irradiated by the optical 
information recording medium 501. Let this light be a reference beam for record. 
[0221]The information light from the object lens 412 side and the reference beam for record 
from the cylindrical lens 55 side cross within the information storage layer 2. And when the 
interference pattern by interference of such lights is formed in the portion which such 
information light and the reference beam for record intersect and the output of the emitted 
light of the laser coupler 20 turns into high power into it, The interference pattern by 
information light and the reference beam for record is recorded in volume in the information 
storage layer 2, and the record section 520 which consists of a transmission type volume 
hologram is formed in layers. 

[0222] At the time of reproduction, all the pixels are made into a cut off state in the field 
413R in the right half of the spatial-light-modulation machine 413, and all the pixels are 
made into a transmission state in the field 41 3L of a left half. The output of the emitted light 
of the laser coupler 20 is made into the low-power output for record. 
[0223]lt is considered as a parallel pencil, and enters into the beam splitter 414, a part of 
light volume is reflected by the collimating lens 415 by the semi-reflection surface 414a, 
and a part of light volume of the laser beam emitted from the laser coupler 20 penetrates 
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the semi-reflection surface 414a with it. It is reflected by the mirror 512, and the light which 
penetrated the semi-reflection surface 414a passes the convex lens 53, the concave lens 
54, and the cylindrical lens 55 in order, is made into flat-shaped light flux, and is irradiated 
by the optical information recording medium 501. Let this light be a reference beam for 
reproduction. If this reference beam for reproduction is irradiated by the record section 520 
in the information storage layer 2, the regenerated light corresponding to the information 
light at the time of record will be generated from the record section 520. This regenerated 
light advances to the reflector 504 side, converging, and converge so that it may become a 
byway most on the reflector 504, and it is reflected in the reflector 504, It goes on to the 
object lens 412 side, being spread, and with the object lens 412, it is considered as a 
parallel pencil and passes through the field 41 3L in the left half of the spatial-light- 
modulation machine 413, and a part of light volume penetrates the semi-reflection surface 
414a of the beam splitter 414, and it enters into CCD array 19. And reproduction of 
information is performed by detecting the two-dimensional pattern of regenerated light by 
CCD array 19. 

[0224]Although the laser beam emitted from the laser coupler 20 passes through the field 
41 3L in the left half of the spatial-light-modulation machine 413 and is irradiated by the 
optical information recording medium 501 at the time of reproduction, After it is reflected in 
the reflector 504 and this light passes the object lens 412, it is intercepted in the field 41 3R 
in the right half of the spatial-light-modulation machine 413. 

[0225]Next, in this embodiment, the case where a reflection type hologram is formed in the 
information storage layer 2 is explained. In this case, at the time of record, in the field 41 3R 
in the right half of the spatial-light-modulation machine 413, all the pixels are made into a 
cut off state, and a transmission state and a cut off state are chosen for every pixel 
according to the information to record in the field 41 3L of a left half. The output of the 
emitted light of the laser coupler 20 is made into the high power for record in pulse. 
[0226]lt is considered as a parallel pencil, and enters into the beam splitter 414, a part of 
light volume is reflected by the collimating lens 415 by the semi-reflection surface 414a, 
and a part of light volume of the laser beam emitted from the laser coupler 20 penetrates 
the semi-reflection surface 414a with it. The light reflected by the semi-reflection surface 
414a enters into the spatial-light-modulation machine 413, and the light modulated from the 
field 41 3L of the left half according to the information to record is emitted. It is condensed 
with the object lens 412, and this light is irradiated by the optical information recording 
medium 501 , passes the information storage layer 2, and it enters into the information 
storage layer 2 again, being reflected in the reflector 504 and spread [ converge so that it 
may become a byway most on the reflector 504, and ]. Let this light be information light. 
[0227]On the other hand, it is reflected by the mirror 512, and the light which penetrated the 
semi-reflection surface 414a passes the convex lens 53, the concave lens 54, and the 
cylindrical lens 55 in order, is made into flat-shaped light flux, and is irradiated by the optical 
information recording medium 501. Let this light be a reference beam for record. 
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[0228]The information light from the reflector 504 side and the reference beam for record 
from the cylindrical lens 55 side cross within the information storage layer 2. And when the 
interference pattern by interference of such lights is formed in the portion which such 
information light and the reference beam for record intersect and the output of the emitted 
light of the laser coupler 20 turns into high power into it, The interference pattern by 
information light and the reference beam for record is recorded in volume in the information 
storage layer 2, and the record section 520 which consists of a reflection type volume 
hologram is formed in layers. 

[0229]At the time of reproduction, all the pixels are made into a transmission state in the 
field 41 3R in the right half of the spatial-light-modulation machine 413, and all the pixels are 
made into a cut off state in the field 41 3L of a left half. The output of the emitted light of the 
laser coupler 20 is made into the low-power output for record. 

[0230]lt is considered as a parallel pencil, and enters into the beam splitter 414, a part of 
light volume is reflected by the collimating lens 415 by the semi-reflection surface 414a, 
and a part of light volume of the laser beam emitted from the laser coupler 20 penetrates 
the semi-reflection surface 414a with it. It is reflected by the mirror 512, and the light which 
penetrated the semi-reflection surface 414a passes the convex lens 53, the concave lens 
54, and the cylindrical lens 55 in order, is made into flat-shaped light flux, and is irradiated 
by the optical information recording medium 501. Let this light be a reference beam for 
reproduction. If this reference beam for reproduction is irradiated by the record section 520 
in the information storage layer 2, the regenerated light corresponding to the information 
light at the time of record will be generated from the record section 520. This regenerated 
light advances to the object lens 412 side, being spread, and with the object lens 412, it is 
considered as a parallel pencil, and passes through the field 41 3R in the right half of the 
spatial-light-modulation machine 413, a part of light volume penetrates the semi-reflection 
surface 414a of the beam splitter 414, and it enters into CCD array 19. And reproduction of 
information is performed by detecting the two-dimensional pattern of regenerated light by 
CCD array 19. 

[0231]Although the laser beam emitted from the laser coupler 20 passes through the field 
41 3R in the right half of the spatial-light-modulation machine 413 and is irradiated by the 
optical information recording medium 501 at the time of reproduction, After it is reflected in 
the reflector 504 and this light passes the object lens 412, it is intercepted in the field 41 3L 
in the left half of the spatial-light-modulation machine 413. 

[0232]The composition of others in this embodiment, the operation, and the effect are the 
same as that of a 5th embodiment. 

[0233]Although this invention was not limited to each above-mentioned embodiment, for 
example, two or more record sections were formed in each embodiment, without lapping 
mutually in the information storage layer 2, It may be made to carry out multiplex recording 
of the information for every record section so that a part of adjoining record sections may 
lap within disengageable limits. 
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[0234]When light flux was modulated according to the information to record, it was made to 

become irregular by a difference and luminous intensity of polarization in each 

embodiment, but it may be made to become irregular by phase contrast etc. 

[0235]ln each 1st, 2nd, 5th, and 6th embodiments, although light flux of the reference beam 

for record of information light and the reference beams for record was made into flat shape, 

it is good also considering the light flux of information light as flat shape. 

[0236]Not only disc-like but card shape, tape shape, etc. may be sufficient as the gestalt of 

an optical information recording medium. 

[0237] 

[Effect of the lnvention]As explained above, according to the light information recorder 
according to any one of claims 1 to 6 or the light information record method according to 
claim 12. Make one light flux of information light and the reference beams for record into flat 
shape, and it irradiates with information light and the reference beam for record to an 
information storage layer so that it may cross within an information storage layer, Since the 
record section where information is recorded in an information storage layer with the 
interference pattern by interference with information light and the reference beam for record 
was formed in layers, The effect of becoming possible to record information on high density 
more to the optical information recording medium with which information is recorded using 
a holography is done so. 

[0238]According to the light information recorder according to claim 3, as an optical 
information recording medium, The thing provided with the positioning area where the 
information for positioning of information light and the reference beam for record is 
recorded is used, Since the position of the information light to an optical information 
recording medium and the reference beam for record was controlled using the information 
recorded on the positioning area, the effect that the light for record can be positioned with 
sufficient accuracy is further done so. 

[0239]Since it was made to have a solid emersion lens which a record optical system is 
arranged so that an optical information recording medium may be countered, and 
information light and the reference beam for record pass according to the light information 
recorder according to claim 6, The effect that the aberration of information light and the 
reference beam for record can be reduced is done so. 

[0240]According to the light information recorder according to any one of claims 7 to 1 1 or 
the light information record method according to claim 13. So that the interference pattern 
by interference with information light and the reference beam for record may be formed in 
an information storage layer, As opposed to the field which irradiated with information light 
and the reference beam for record to the information storage layer and where the 
interference pattern was formed in the information storage layer, It glares so that it may 
pass through a part of field in which the interference pattern was formed in the light for 
fixing of the light flux of the flat shape for the information recorded with an interference 
pattern being established, Since the record section where information was recorded with 
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the interference pattern in the information storage layer, and it was fixed to information was 
formed in layers, It becomes possible to record information on high density more to the 
optical information recording medium with which information is recorded using a 
holography, and the effect that information can be recorded at any time and it can be 
established to an optical information recording medium is done so. 
[0241]According to the light information recorder according to claim 9, as an optical 
information recording medium, The thing provided with the positioning area where the 
information for positioning of information light and the reference beam for record is 
recorded is used, Since the position of the information light to an optical information 
recording medium and the reference beam for record was controlled using the information 
recorded on the positioning area, the effect that the light for record can be positioned with 
sufficient accuracy is further done so. 

[0242]Since it was made to have a solid emersion lens which a record optical system is 
arranged so that an optical information recording medium may be countered, and 
information light and the reference beam for record pass according to the light information 
recorder according to claim 1 1 , The effect that the aberration of information light and the 
reference beam for record can be reduced is done so. 

[0243]According to the light information recording and reproducing device according to any 
one of claims 14 to 17 or the light information recording and reproducing systems according 
to claim 22, at the time of record of information. Make one light flux of information light and 
the reference beams for record into flat shape, and it irradiates with information light and 
the reference beam for record to an information storage layer so that it may cross within an 
information storage layer, With the interference pattern by interference with information light 
and the reference beam for record, in an information storage layer, form in layers the record 
section where information is recorded, and at the time of reproduction of information. Since 
an information storage layer is irradiated with the reference beam for reproduction 
corresponding to the reference beam for record at the time of record, the regenerated light 
generated from an information storage layer is collected and it was made to detect, The 
effect of becoming possible to reproduce appropriately the information which recorded 
information on high density more, and was recorded on the optical information recording 
medium to the optical information recording medium with which information is recorded 
using a holography is done so. 

[0244]According to the light information recording and reproducing device according to 
claim 16, as an optical information recording medium, The thing provided with the 
positioning area where the information for positioning of information light, the reference 
beam for record, and the reference beam for reproduction is recorded is used, Since the 
position of the information light to an optical information recording medium, the reference 
beam for record, and the reference beam for reproduction was controlled using the 
information recorded on the positioning area, the effect that the light for record and 
reproduction can be positioned with sufficient accuracy is further done so. 
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[0245]According to the light information recording and reproducing device according to 
claim 17, a record optical system, It has a solid emersion lens which it is arranged so that 
an optical information recording medium may be countered, and information light and the 
reference beam for record pass, Since it was made to have a solid emersion lens which a 
regenerated light study system is arranged so that an optical information recording medium 
may be countered, and regenerated light passes, the effect that the aberration of 
information light, the reference beam for record, and regenerated light can be reduced is 
further done so. 

[0246]According to the light information recording and reproducing device according to any 
one of claims 18 to 21 or the light information recording and reproducing systems according 
to claim 23, at the time of record of information. So that the interference pattern by 
interference with information light and the reference beam for record may be formed in an 
information storage layer, As opposed to the field which irradiated with information light and 
the reference beam for record to the information storage layer and where the interference 
pattern was formed in the information storage layer, It glares so that it may pass through a 
part of field in which the interference pattern was formed in the light for fixing of the light flux 
of the flat shape for the information recorded with an interference pattern being established, 
Form in layers the record section where information was recorded with the interference 
pattern in the information storage layer, and it was fixed to information, and at the time of 
reproduction of information. Since an information storage layer is irradiated with the 
reference beam for reproduction corresponding to the reference beam for record at the time 
of record, the regenerated light generated from an information storage layer is collected 
and it was made to detect, Become possible to record information on high density more to 
the optical information recording medium with which information is recorded using a 
holography, and. The effect of becoming possible to reproduce appropriately the 
information which could record information at any time, could be established to the optical 
information recording medium, and was recorded on the optical information recording 
medium is done so. 

[0247]According to the light information recording and reproducing device according to 
claim 20, as an optical information recording medium, The thing provided with the 
positioning area where the information for positioning of information light, the reference 
beam for record, and the reference beam for reproduction is recorded is used, Since the 
position of the information light to an optical information recording medium, the reference 
beam for record, and the reference beam for reproduction was controlled using the 
information recorded on the positioning area, the effect that the light for record and 
reproduction can be positioned with sufficient accuracy is further done so. 
[0248]According to the light information recording and reproducing device according to 
claim 21, a record optical system, It has a solid emersion lens which it is arranged so that 
an optical information recording medium may be countered, and information light and the 
reference beam for record pass, Since it was made to have a solid emersion lens which a 
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regenerated light study system is arranged so that an optical information recording medium 
may be countered, and regenerated light passes, the effect that the aberration of 
information light, the reference beam for record, and regenerated light can be reduced is 
further done so. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawing 1] lt is an explanatory view showing the pickup in the light information recording 
and reproducing device concerning a 1st embodiment of this invention, and the composition 
of an optical information recording medium. 

[Drawing 2]lt is an explanatory view for explaining SIL in drawing 1 in detail. 

[Drawing 3] lt is a sectional view showing an example of the used machine style of SIL in 

drawing 1 . 

[Drawing 4] lt is a side view showing other examples of the used machine style of SIL in 
drawing 1 . 

[Drawing 5] lt is a block diagram showing the entire configuration of the light information 
recording and reproducing device concerning a 1st embodiment of this invention. 
[Drawing 6] lt is a perspective view showing the composition of the laser coupler in drawing 

[Drawing 7]lt is a side view of the laser coupler in drawing 1 . 

[ Drawing 8] lt is a block diagram showing the composition of the detector circuit in drawing 
5. 

[Drawing 9] lt is an explanatory view showing the record section formed in the information 
storage layer of an optical information recording medium in a 1st embodiment of this 
invention. 

[ Drawing 10J lt is an explanatory view showing the record section formed in the information 
storage layer of an optical information recording medium in a 1st embodiment of this 
invention. 

[Drawing 11] lt is an explanatory view for explaining how to recognize the reference position 
in the pattern of regenerated light from the detected information of the CCD array in 
drawing 1 . 

[Drawing 12] lt is an explanatory view for explaining how to recognize the reference position 
in the pattern of regenerated light from the detected information of the CCD array in 
drawing 1 . 
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[Drawing 13]lt is an explanatory view showing the pattern of information light and the 
pattern of regenerated light in the pickup shown in drawing 1 . 

[Drawing 14] lt is an explanatory view showing the contents of the data distinguished from 
the pattern of the regenerated light detected by the pickup shown in drawing 1 , and the 
ECC table corresponding to this data. 

[ Drawing 15] lt is an explanatory view showing notionally the optical information recording 
medium which recorded the hologram showing address information etc. on address servo 
area. 

[Drawing 16] lt is an explanatory view showing the composition of the pickup in the 
modification of a 1st embodiment of this invention. 

[Drawing 17] lt is an explanatory view showing the composition of the pickup in other 
modifications of a 1 st embodiment of this invention. 

[Drawing 18] lt is an explanatory view showing the composition of the pickup in the light 
information recording and reproducing device concerning a 2nd embodiment of this 
invention. 

[Drawing 191 It is an explanatory view showing the composition of the pickup in the light 
information recording and reproducing device concerning a 3rd embodiment of this 
invention. 

[Drawing 20] lt is an explanatory view showing the composition of the pickup in the light 
information recording and reproducing device concerning a 3rd embodiment of this 
invention. 

[Drawing 21] lt is an explanatory view for explaining the polarization used in a 3rd 
embodiment of this invention. 

[Drawing 22] lt is an explanatory view showing the composition of the pickup in the light 
information recording and reproducing device concerning a 4th embodiment of this 
invention. 

[ Drawing 23] lt is an explanatory view showing the composition of the pickup in the light 
information recording and reproducing device concerning a 4th embodiment of this 
invention. 

[ Drawing 24J lt is an explanatory view showing the composition of the pickup in the light 
information recording and reproducing device concerning a 5th embodiment of this 
invention. 

[ Drawing 25] lt is an explanatory view showing the composition of the pickup in the light 
information recording and reproducing device concerning a 6th embodiment of this 
invention. 

[ Drawing 26] lt is a perspective view showing the composition of the outline of a record 
reproduction system in the conventional digital volume holography. 
[Description of Notations] 

1 [ -- A light information recording and reproducing device, 11 / - A pickup, 12A, 12 B-SIL 
13A 13B / - An object lens, 14A 14B / - An actuator, 15 / - A spatial-light-modulation 
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machine, 19 / - A CCD array, 20 / - Laser coupler. ] - An optical information recording 
medium, 2 - An information storage layer, 3 ~ A positioning layer, 1 0 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawing li lt is an explanatory view showing the pickup in the light information recording and 
reproducing device concerning a 1st embodiment of this invention, and the composition of an 
optical information recording medium. 

[Drawing 2] It is an explanatory view for explaining SIL in drawing 1 in detail. 

[ Drawing 3] lt is a sectional view showing an example of the used machine style of SIL in 

drawing 1 . 

[ Drawing 4] lt is a side view showing other examples of the used machine style of SIL in 
drawing 1 . 

[Drawing 5] lt is a block diagram showing the entire configuration of the light information 
recording and reproducing device concerning a 1st embodiment of this invention. 
[Drawing 6l lt is a perspective view showing the composition of the laser coupler in drawing 1 . 
[Drawing 71lt is a side view of the laser coupler in drawing 1 . 

[ Drawing 81 » is a block diagram showing the composition of the detector circuit in drawing 5 . 
[ Drawing 91 lt is an explanatory view showing the record section formed in the information 
storage layer of an optical information recording medium in a 1 st embodiment of this invention. 

[Drawing 10) lt is an explanatory view showing the record section formed in the information 
storage layer of an optical information recording medium in a 1st embodiment of this invention. 

[Drawing 11] lt is an explanatory view for explaining how to recognize the reference position in 
the pattern of regenerated light from the detected information of the CCD array in drawing 1 . 
[ Drawing 12] lt is an explanatory view for explaining how to recognize the reference position in 
the pattern of regenerated light from the detected information of the CCD array in drawing 1 . 
[ Drawing 13] lt is an explanatory view showing the pattern of information light and the pattern of 
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regenerated light in the pickup shown in drawing 1 . 

[Drawing 14]lt is an explanatory view showing the contents of the data distinguished from the 
pattern of the regenerated light detected by the pickup shown in drawing 1 . and the ECC table 
corresponding to this data. 

[Drawing 151lt is an explanatory view showing notionally the optical information recording 
medium which recorded the hologram showing address information etc. on address servo 
area. 

[Drawing 16]lt is an explanatory view showing the composition of the pickup in the modification 
of a 1st embodiment of this invention. 

[Drawing 17]lt is an explanatory view showing the composition of the pickup in other 
modifications of a 1st embodiment of this invention. 

[Drawing 181lt is an explanatory view showing the composition of the pickup in the light 
information recording and reproducing device concerning a 2nd embodiment of this invention. 
[Drawing 19]lt is an explanatory view showing the composition of the pickup in the light 
information recording and reproducing device concerning a 3rd embodiment of this invention. 
[Drawing 20]lt is an explanatory view showing the composition of the pickup in the light 
information recording and reproducing device concerning a 3rd embodiment of this invention. 
[Drawing 21 Jit is an explanatory view for explaining the polarization used in a 3rd embodiment 
of this invention. 

[Drawing 22] It is an explanatory view showing the composition of the pickup in the light 
information recording and reproducing device concerning a 4th embodiment of this invention. 
[Drawing 23]lt is an explanatory view showing the composition of the pickup in the light 
information recording and reproducing device concerning a 4th embodiment of this invention. 
[Drawing 24]lt is an explanatory view showing the composition of the pickup in the light 
information recording and reproducing device concerning a 5th embodiment of this invention. 
[Drawing 251 It is an explanatory view showing the composition of the pickup in the light 
information recording and reproducing device concerning a 6th embodiment of this invention. 
[Drawing 26]lt is a perspective view showing the composition of the outline of a record 
reproduction system in the conventional digital volume holography. 
[Description of Notations] 

1 [ - A light information recording and reproducing device, 1 1 / - A pickup, 12A, 12 B-SIL, 
13A 13B / - An object lens, 14A 14B / - An actuator, 15 / - A spatial-light-modulation 
machine, 19 / - A CCD array, 20 / - Laser coupler. ] - An optical information recording 
medium, 2 - An information storage layer, 3 - A positioning layer, 10 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1]lt is an explanatory view showing the pickup in the light information recording and 
reproducing device concerning a 1st embodiment of this invention, and the composition of an 
optical information recording medium. 

[Drawing 2]lt is an explanatory view for explaining SIL in drawing 1 in detail. 

[Drawing 3]lt is a sectional view showing an example of the used machine style of SIL in 

drawing 1 . 

[Drawing 4]lt is a side view showing other examples of the used machine style of SIL in 
drawing 1 . 

[Drawing 5]lt is a block diagram showing the entire configuration of the light information 
recording and reproducing device concerning a 1st embodiment of this invention. 
[Drawing 6]lt is a perspective view showing the composition of the laser coupler in drawing 1 . 
[Drawing 71 lt is a side view of the laser coupler in drawing 1 . 

[Drawing 8]lt is a block diagram showing the composition of the detector circuit in drawing 5 . 
[Drawing 9] lt is an explanatory view showing the record section formed in the information 
storage layer of an optical information recording medium in a 1st embodiment of this invention. 

[Drawing 10] lt is an explanatory view showing the record section formed in the information 
storage layer of an optical information recording medium in a 1st embodiment of this invention. 

[Drawing 11] lt is an explanatory view for explaining how to recognize the reference position in 
the pattern of regenerated light from the detected information of the CCD array in drawing 1 . 
[Drawing 12 ]lt is an explanatory view for explaining how to recognize the reference position in 
the pattern of regenerated light from the detected information of the CCD array in drawing 1 . 
[ Drawing 13] lt is an explanatory view showing the pattern of information light and the pattern of 
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regenerated light in the pickup shown in drawing 1 . 

[Drawing 14] lt is an explanatory view showing the contents of the data distinguished from the 
pattern of the regenerated light detected by the pickup shown in drawing 1 , and the ECC table 
corresponding to this data. 

[Drawing 15] lt is an explanatory view showing notionally the optical information recording 
medium which recorded the hologram showing address information etc. on address servo 
area. 

[Drawing 16] lt is an explanatory view showing the composition of the pickup in the modification 
of a 1st embodiment of this invention. 

[Drawing 171 It is an explanatory view showing the composition of the pickup in other 
modifications of a 1st embodiment of this invention. 

[Drawing 181 It is an explanatory view showing the composition of the pickup in the light 
information recording and reproducing device concerning a 2nd embodiment of this invention. 
[Drawing 191 lt is an explanatory view showing the composition of the pickup in the light 
information recording and reproducing device concerning a 3rd embodiment of this invention. 
[Drawing 201 lt is an explanatory view showing the composition of the pickup in the light 
information recording and reproducing device concerning a 3rd embodiment of this invention. 
[Drawing 21 lit is an explanatory view for explaining the polarization used in a 3rd embodiment 
of this invention. 

[Drawing 221 lt is an explanatory view showing the composition of the pickup in the light 
information recording and reproducing device concerning a 4th embodiment of this invention. 
[Drawing 231 It is an explanatory view showing the composition of the pickup in the light 
information recording and reproducing device concerning a 4th embodiment of this invention. 
[Drawing 24]lt is an explanatory view showing the composition of the pickup in the light 
information recording and reproducing device concerning a 5th embodiment of this invention. 
[Drawing 251lt is an explanatory view showing the composition of the pickup in the light 
information recording and reproducing device concerning a 6th embodiment of this invention. 
[Drawing 261 lt is a perspective view showing the composition of the outline of a record 
reproduction system in the conventional digital volume holography. 
[Description of Notations] 

1 [ ~ A light information recording and reproducing device, 1 1 / - A pickup, 12A, 12 B-SIL, 
13A 13B / - An object lens, 14A 14B / - An actuator, 15 / - A spatial-light-modulation 
machine, 19 / - A CCD array, 20 / - Laser coupler. ] - An optical information recording 
medium, 2 - An information storage layer, 3 - A positioning layer, 10 



[Translation done.] 

http://www4.ipdl.inpit.gojp/cgi-bin/fr^ 9/3/2008 



<i9>B*BfcfiF/f <jp) 02) ^ H iff §^ ^ $g ( A ) (nmmm^mmn 

1-219540 

(43)&IBB ¥fiSll¥(1999)8fllOB 



(51) IntCl. 6 B»WfB*» F I 

G 1 1 B 7/135 G 1 1 B 7/135 Z 

7/00 7/00 A 



»*3B<Oft23 OL (£ 38 H) 



(21)ffiH»# 


1$H¥10-21023 


(71)maA 


000002185 










(22)fflHB 


^10^(1998) 2ft 2 B 




^SffiS;ilK4bfl,)H 6TB7 #35# 






(72)&9i# 


«* 








Jfc£tBiKifti&4TB24-40-101 






(72)§fc9§# 


SB 








3*3§C«&)l|fc;il:,&)ll 6 TB 7#35# V~ 














(74)ftSA 





(54) vsmo&m mmm^m&zwmte$Tf\zffimtmm3&m#i:zfi}m 



(57) 

49, z<D\mjtl*. jtttuyxi 3 Afc.fcoT*jlfe£ 
ixT v y y y K-T-r— a vu-vXi 2 ASriiilLT, 

££oT£ft£tltt&2r0>%tt % XA5 1, 52, 
dbU-^X5 3, |!fll/yX5 4*5j;l5v-y > */H^> 
X5 5£iIigLT, W¥4J&KO|E»ffl#Hl*i4o 
"C. y !) y K^t— S^a VU-^Xl 2 ASriiiaLT, ft 

li, tf#f5^jf 2rtT*£MLT. ffiftgHMI 2 rtfcf*E0t 
*o^7A«t9<C5IE«ta«c5 9 4x5. 




1 

i 5 "F®'<? - vie i o xtmtmm £ n 5 15^^ 
<75-*^m^H¥^ff^t u imm®mftx$:mi- 

[ft#3i3] fwmwmmmmfctLx, tfinfttsx. 
mmmikibmmicmmistitdmzm^x, yumtz 

[»*qi4] UME{fc«f6l»#aW\ flHBEftJlrtfc:. 
2v nclJi 5 r. i: 4 < Kftoesflim £ ii 5 <£ 5 

#E»=£g,, 

#K^stc*f d fc zwmti-zmxm 1 e 

tt©ft«*E»stt. 

i6]-t-5«t ot&wzHximft&XTmmm&mittm 

[fi#Jf7] *d^77^ SrfiJfflLT, fflf«*fi«rL 
fctf «3t £ ElMJIWBtt t «fc 5 TgM * - v lc 

BREW ISE^/f^ Ictff «3t t ffi^ffl $Bgft t <D?mz X 
ffl # JB# £t# #IE^g left L X 88tti~ 5 ft ©E^ffl * 



(2) #BHq2 1 1 -2 1 9 5 4 0 

2 

naj: 9ic, ffi®mmmfo^&\<^xmu i F&'<?->tf 

Brit Ztilzmmztt L X . =pgM ?->i;<toTifii|$ 

mnti-sytxitmsimm. 

i i «r»« i i- 5 7 Eft ©*fl| ftiHigflL 

[«#«10] fflE&BfHffl¥fl:tt, ttttESJSft 
<t9tc, ftffiaEa&frlc#^5tfaft:fcJ:tfE&ffl# 

20 ftffittEftSO. 

1] AtrEE»3fc¥3Rtt, 3tffif«Se»iK«:ic 
[ft#«l 2] *n^77>f SrliJfflLT, tf&£}§# 

\z±vxftntfm&ziiz®nfmmzffi*-tzft$i®.m 
mmmcttLxmmzmmirz>fr!b<nft\mmmjjfex 

T&'<9-i'iz±^xfiimmm£i?izte.mmm&mw; 

[ft*Jl 13] *n^7-f LT» If 

L fcfflf »Jt t ISftffl#R8jt t OTi^tc «fc 5 - > 

40 mmmz.KLxmnzumir%tcV)<Dftmnu®.-i>mx' 
wEfli «E»«rt ic* nit t Eg^ffl #s * t mz. <t 

ffl#!B3tSrW«E«Ui^*t LTIW L, 

If «E^ Id *j ^ T hu E^F <^ - y 7)iffM $ tl ffi 

«clc^LT, ^*/<^-^JwJ;oTEa$ii5ff«4:S 

50 "ilcioT. ttaEaJl^lc, f#/^-yiaot 



3 

»«Eflc|C»LT«#S:l5»i-*i*Jc, #tf $8fEa*£ft 
«fc 9 tf «&?f£-r*fc«><D)tffi «iE»?54§!tBT*>o 
t, 

tf ® zun l titfimyt& x mmm t&j&r z> te 
mmxza&^&b. 

mmcm&ztis x o ic, ®n%b%M.m®m±<r> 5 *> 

H5::£fcJ:oTtt#IEJMJJ:«J*££fta?¥£tt£tt 

go 

3eSffl#IB#:te «t t/H^ffl*jfi3to{fclt*lW»-f 3 tig 
MH^A fcfit * w <t i 1" 5 1 4 12* 
fiffRIE&ff£gg 0 
[ft *5 1 6 ] HuffittWIBfE&j&fti: LT, ««3t, 
lE^ffl # BB jtjs j; # m % coftg& ft cd tz * <n> tf 

*J«tU«ff4ffl#fi83t©t4llSr$iJ^i1-5 r b &fflkb-tZ 
lf*^l 5lE*o^tfl|*|aftff4i6lB. 

Bo 

l fct*# jt t ffl&m&m% bn^mzzttm^t--^ 

&tt#fc#LTW*«rfc«-ri£#fc:» #tf#tfE&J&# 
J: "9 tf #£»£1-5fc*0>jfe1* «fE^«±^gT*fco 
T, 



(3) 1 1 -2 1 9 5 4 0 

4 

ti 5 z t ic J: o xtf #fB&Jl «fc 9 $g£ $ ft 5 w^jfe £HX 

t zffi*_tz z b *®wl b i-5fttt nwHm&m 

go 

1 9 ] muft\ii®.nmmmctti-?>titmft % 

CflU&JMHftto «t t^S4ffl 1MB* ©(in *H»J«i1-5{fl[fl| 
20 KlP*a«r*Afcri«:»fli-*-6»*3ll 8f5itf)3fc 
tf^EitS^^go 

1 mm #mitts£ Tm&mttm * ©ffi«» » © ^ »«> w 

*3 «t I/ff ^ffl#RgJt<DffiS^Wi- 5 r b ZftWt. b-fZ 
30 3t(6]-f 5 J: 5 l-Sag $ nxif «3t*s J; tWE»ffl#ilB Jt*s 

go 

1- «t o Tfli«*si5ft $ n 5 tf mm»m ^m*. tz%mnm 
®.mmz#Lxftm&mmi-z>bmc, ntmm»m» 

T, 

tf«OEaB#lcji. tff#^ffi^Lfctf#7t*5it/IEaffl 

3t*SrHWi:»«t L. tf ^fEa«(*lT'^M-r5 «t 5 
tf*B**i«tU t IESffl#!S3tS:ti|«ffi»JiicJtUTfia»i- 
5Ciiaot > tf^lEaSrtlc, tf«3ti:IEaffl#SB, 
3t i <» J: 5 - y \z J: o x tf #^isa $ 4x 

50 ffl«WB3tlc*ttt:-t-5?l*ffl#JB3t^!Blt-f5t*ic, ff 



(4) 

5 

*.m &myt& m% s ft s r t \c x o x mm.um.rn «t 9 55 

i&#*£1-**tt*E»i?&#ifc. 
[11*3123] *o^7 7^fi|fflLt 1 tlS^filf 

ld«fco T » #as|E» $ ft 5 ffittEft ff x. fc)fcfl|«E 
T, 

W#©E*«IC|4» •ff^^m^LAcif^^ioil^lE^ffl 10 
#IRftS:&j*U tt«ESWrtfctt#ttfcE»ffl#fiH)fc 
t <0T#£ ± 5 9 - > £ ft -5 «t 5 IC , 

#I2^jf ft Id ±3 1,> T ffl ET8M* - ^ $ ft fcfg« 
(c^LT, T*^^-^tJ:oTlEft*ft*««SrS# 

>#^*Sftfc«*a>-»«riIiS1-a «fc 9 d 
irlCkoT, flMREftVftlC T^<?-y|;±oti 
«*«IEft$ftJ.ott*As^i9$ixfc1Sftffl«4-Jitt{c» 
J&L, 20 

*km&mitt>m% $ ft 5 r t k x o tw«is»® j: 9 « 

£$ft3ff±7fe£i|XiJlL, i|xmLfcff^3t^tb-r-5r 
t &4*«*r53fe1*«Ea?¥£#fc. 

[000 1] 

[0002] 

ilciotff^S. ESS£ftfctf*B©3£P#lcfi, -t 
<75E^*lc#.BB.3t^.BB#t-r6z<ttcj;i9. TSMUfcJ: 40 
SHiftfc J: 9 •< ^-v?ffi«^ff^$ft5 0 
[0 0 0 3] ifi^-Cli. iSiS5*«3tEf|kOfc«>|c, 

74 ^Hffl«T-Mfs$ftaa?r*ftTv^ 0 **y=-A 

ry^/u*'U a-i*n^77^ <bl4, 
^77^£l3«<oE^&£E8#5£fcffl^oofc % E 50 



4#BB¥ 1 1-219540 
6 

T*fc6„ :«7y?^!) A/fca^^-Cte, 

XLT, 2&7CXv^/l^?-Wf#lCjg|JBU dft£ 
<i*-Vfent LTE01--5. S£B#I4, CLOr^yU 

^tf#«cMLT*^-fSo rft(C«tt), W4B#(CSNit 
(«**HHNt) WS<Tt, *»*tttffofc 

[0 0 0 4] 12 2 614, e©f^*it!!) 3 -A*P 

T**>5 0 C<DE^I?£5KI4, 2^7C7 :f V 5 ^/W-?;5'->tf 
«£S-5< fflfft* 1 0 2 S:*^$-B:5SBl3tgEP» 1 0 
It, w<0£Wft£W«l 0 ia»b©tff«jfel 0 2&a 
3tLT, *n^7AEiIf):i 0 0 (CM LT.BBW1"5 U 
^Xl0 3t, *d^ 7 AEWi 0 OlCtfLTtlNB 
3tl 0 2 tlB&ii:^1-5^|6]75^e)#ra.7tl 0 4&JH*t1-<5 
#JS3tJSit^a (H^-tt-f) S*$ft7t2^7cxv ; 
^/■?*-HtfB£&tti1-5fca6cDCCD (ffiWIS^ 
-¥•) 7^107^ *B^?ASftJ|fri 0 Ofrhtii 
It^ftSS^Ttl 05^i*LtCCD7W 1 0 7± 
icRSWi-SU^Xi 0 6iS:fl|x.TV^. *n^ 7 AE 
ftjSEfle 1 0 0 tctt, L i N b 0 3 «*<Djfc&;jSflH^P>ft 

[0 0 0 5] 126 [CtH LfcE^ff^^T-ll, E^JC 

Ht» E*-*-«JBiiiilfeil©fll*t7 f ^^>fXL. -two** 

1 *^m^-5r5{c 2 ^Tcl-iBB LT 2 ^fejcr i?*/w<jr 

^r-^Sr, mc*a<f7J»te,mmftl 0 0lc#SE^ 
■f5b<Dt-tZ 0 ^<Dm&, 41*, ^-77-^#ii: 
S<5t>T, SIR]%XMill 0 UCfco-ClifcSlCjSiSa* 

0 2Sr4figL, l/yXl0 3S:^Lt*D^AJB|yt 
*1 0 0|C,BB|t-r5 o |5]B$(c, *P^ 7 AEIlftio 

0 4S:JSWLT, *d^7A!2SI*1 0 

*** 1 0 2 i:#BB.7t 1 0 4 irW*ft-&to-fr{C«fco-C-e 

Jc, #J»* 10 414, ->y vKiiTJ/uuvX^lcfc^d 
spbr-Aic«»L, t»*d^7AEI1«;ioo 

roj?**|pJfci-C«oTE»$ft5±9lii1-4 0 ^0^< 

-v f 7 f -*#2©E» B #icii. e 1 bgtezfi&e 2t>* 

h$m% 1 0 4 SrjaWU. C(7)#.Ha >7 t 1 0 4 ifl»«3t 1 
0 2 i^rfito-g-to-ii-S ~ irlCfcoT. P^n^Affi 

So [sialic:, f&O^-^x-^ # 3-# n<0E»"#lC 



7 

14. €frtflftft5ft£0 3-0 nrt»lbi*l!Sftl 0 4$: 
1, 7.9 y 9 2, -. *9y9m, ■■■) £W 

L-CV5. 

[0006] **y*a»6ffiR©'<--s>5 f --**S£-*- 

v\, -t l 0 4(4. -tro^-^r- 

10 5i5»4tS. -GDW^ftl 0 5i4, UVX10 6 
!:il-LtCCD7K 1 0 7ICA1HL, ff±3t<0 2ft5c 
a7-^CCD7K 1 0 7(aottffi§tl5„ -t 

[0 0 0 7] 

[ISK^»?^L«t5i:1-5ggS] Li»L4iS&, El 2 6 

■CHt. *d^7A£»I#1 0 OrtfC&^T, fflf«3tl 
0 2t#S*i 0 4#£&£fflMH:, 7d^*cI:i| 

#H)toftS5rfx5: t T*tf &£#fii2iH-<5 

[0 0 0 8] #»Hl±a»a»5lim6£«*Tfc£ftfcfc 
**iS*ffif#EftJSE#lc*tL-c, 4 >9i»i5ggie:tfia&ie 

[0 0 0 9] 

<b mm%&mft t w^ic 4 5 - vk. «t o xtf 
aws* £tf aiEiis ic*r LTsaw-r a fc*f»oaE»3t^5R 

[0 0 10] t»*«7ffi«©#tt#ffifc§6|tii, flMR* 

n# Lfcit zutzmmmmitz&j&ir summit 

4 5 T * - $ ft 5 4 0 \z. , tf Jo 



(5) 1 1 -2 1 9 5 4 0 

8 

4 o x tf a^tea $ fti.otf $ titztzmmm* 

9->fiWj&£HtzmmzttLX* z p^<^->lc4o 

1tt>(DVfoZ 0 
[0011] ff*«l 2SE««D3tfl»*E»*«fel4, ft« 

ffl«E»»rt.-c«isi-s ± 5 i-tf#7tfc4t/iEaffl#,Ba 

7t?rtf#f5aUcMLTBS^i--5^i:lc4oT, tffflie 
9 — y\c£-o T W«*S|E» $ ft * RftSMEfcJIIKlcjg/* 
[0012] if 1 3 iE^<757ttt«IEa^?£i4, tf f8 

asrttctfl^ i t&mm&mi/t t <D^mz 4 s^sm* 

20 -y*s?Kfi|t$ft5J;5K. tf#7tJ34U t fSaffl#.HB 7 fe^ 
tMHEftlfcfctLTHUttU flM8K<SUf rtfcfc^TTW 
'**->#«ric$ftfcft«K:atL-c, =F#'<9-y\z£ 
o-CISftSft5fl!f«S:€#i- Sfc*©!!^*^©** 
3t£, ¥tM*->#«j«$ftfc««©-{»&. 
ffliI-T-5 4 5(C!£fchJ-5" £K4oT, tiraKftffrt 
IC, ^F^^-VlC4oTtf^^fEa$ftJ.otf^^^ 

[0 0 13] »#3U 4E*«>3tfll«1E»?f*««H:. 

30 tf^fEaJirtlc, {ff*3C^IBftffi# 

BS.Tt t ro^F^ic 4 5 T&<'<9 -yicio Ttf «7j5fEa $ 
ft5fsam^;Wf#lcffM§ft5 4 9ic x tf^Tttisa 
mmit<D 0 *>©-*©3fej|[«rW¥4»Rfc tf SIS 
aJf l*|-C-£M1-"5 4 5 tcW«*43±a«1E»ffl#ia3t*1t 

#IH3tS:JSHW-ri t*JC % ff4ffl#ra.7fe^.BS^$ft5z 

t (c4oxtf mmmmx <o %±&tiz>ft±ft%i&M-rz> 

[0014] 1 8 EaW7ttffSI2aS^SIgf4, 

KknTmcxzT&'^-ismmznzxoic. tf 

- >»c 4 o Ttf ft^fiBft $ ft J.otf $ftfc8E» 
«*dss*jc?gj«$ft5 J: 9 ic, flMHEfiUirticjs^T 

50 f;4oTfEa$ft5tfl«^^#-r6fc*<75jS^^ff^W 



9 

w * ft s r t ic j; o r tff $se&i «t o $ tv 5 saat 

[0 0 15] !S*JI2 2E«^ttfc«^»ff4:£ftli, 

* «t t/E^ffl^ra jt & fflf « got l -c mx+ 
5r ticiox, ifttt£&/irt£. tt$?t£E®ffl#$. 

5E«H«$:Ji:Rfc7BjSU 1»«©?f4l*KI4, f»#1E 

[0016] 3***2 3 tm<D^mmmn^mi. 

LT, ^IM*-vfcJ:oTE»£*i.5tt*«:J£*1-S 

[0 0 17] »*«lE«<0*tt*|EftSai*fc{4B|* 
Jll 2E*03tfl|#IB»*«fet?li. ti»«)fc£ESffl#l!a 
5 *>o-*<D^^jl¥^ff^<!: Six, WttEftJI 
«fc 9 fcff «3ti3 J:otEftffl#figjtasfl| #E 

&m&m%t<D^mz.£.z> : rws<2-v\z.Z'3xftmi 

[0 0 18] tt#*7Ktt<0#W«E»gfiSfcl4St# 
ill 3E«OJt*«E»*&-Ctt. tf$8EgUII*KCtt$ 

ixhXolz. WftjtJaiVEftffl^JBjt^ffiftEjguiic 



(6) ^ffl^p 1 1 -2 1 9 5 4 0 

10 

0 lc.BB.lt $ fix* fflf«E«Uirtfc. fi/^->i;J;o 

[0019] n&mi 4mm<D^mtimw±mm^tz 

tt»*«2 2E*©3tfliaE»W**rffi-Ctt. fflf«©E 
SftfcMU i*»#£E»JBIMHft<D5^©-:#©ftj|Cjjs 
£ft, tf «K»JBl*n?&2£-f 5 «t 9 tc+f^ 
«t tfESSffl #JS3t £tif MBM icftLX MX £ ft 
10 X. fflf«ES«rt^. i*«jti:E»ffl#!!g3tiwT*tc 

1 5 ¥SM* - > ic i o r wiR^Eft $ ft 5 E£HH%^ 

[0 0 2 0] fflfjfcgCi 8Ett<afttil4ftEftff£&ff$fc 
«WKtt» WSEOTrtfcttttftfcEftffllM&ftfc©^ 

iil^lcfc^tT^ * - VfrJ&tfL £ ftfc«*|c:*t L 
T\ ^8M*-^lcJ:oTE^ft3tt#&£*i-5fc 

±«FICH, It^E^SJc, E^tcio(t5Eaffl#fig5t 

30 [0 0 2 1] 

[0 0 2 2] H 1 ^#,BS LT, J£mM<DWM\Z 

&rtz%m®mm&<Dmmz.^xm\-rz> 0 mi 

SlCfctt 4 t° y ^ T ?/i 3tett«E»«ft:<B«fifc*?j*1- 
fcfflf t E^ffl #R83t t ©Ti^tc «t 6 TSM* - > ic 

40 Xixmm^mztiztmz^ w±m$mitifimMz 
htctziz. s&m&hx\,^ffimzMfcLtcm£.yt*% 

*s 4 w^ffljtc^tt btitzmwtt&mm 5 1 ^itxv^ 

3t» #E«J«* 1 ±ftfi, ntg^JcffM^ttr^ 
[0 0 2 3] tf#Egtl2J4, *^J»8W$*lfci:tlC3t 
50 ^fk-fS*ni/7A^(c«toT^fig$ixT^5o * 



11 

v7y2*mAb LTIi, Waii, r^ifsV (Dupon 
t) ttl7t YifrV-? (photopolymers) 
HRF-6 0 0 *AS«ffl$n5. 
[0 0 2 4] ftffi$afSa&# 11CI4. ¥&frtolaftR{C 

coEP^r-^y TlC&oT^S,, 7K^ ■ /K 
^y 7IC:fctt5{itt&ftJf 4<Of£f|Jf 5l»J<OEIC{4, f- 

*3, 7*- #*-y— #14, fitftfti4iftIl5i(D 

So F5y^f- tfSrfr 5 LTI4, 09 

[0 0 2 5] ftlc, H5£#JBlt, #i£igcD^lilc#, 

#&ifc<0»tefc«*ft«»ie»*|II4, C<Ofttff«fEa 

^rojttt«JE»f?4iSili oil, 
3ttff«Ea«E* l 9 ft ft bits* K/w 81i, 
;©^fyh>8 1 SrlElte^-arS^f ^ K/w^E— ^ 8 2 

t, 3tttr«E«flt#lK>|Hife|!c«:3f^ro«[{cfiioJ:9^ 
x f ^ K/u-=e— ^ 8 2 ^UUir^^M'^ M'-fr— #H1S& 
8 3i:S:{|x:TV^5. jtfliaiEJSS^SS* 1 0 14, 5 
IC, 3ttt«8E»i«ftll-»LTti!f«3ti:8Eaffl#}!gjti: 
&HB«LTtil«*K»-t-5 fc#ic, &fEag£# l ic 

$8f2ai£ft 1 KSEft $ fix V ^5 tf « £ «£-t -5 fc #>cO f 
y9Ty7°\ 1 £, Z.to\*y9TV?\ 1 iCfctf^ftcD 

{4, 0>R|4\ j^£©@fttt&+&£ LTftroAfflWSfrSS 

8 411 Vy9Tyf\ I*@ltl1-5^atft5„ 
[0 0 2 6] Tttf $Eaff£HB 1 0 14, MIC, f 2/ * 
7y7l iroffl/7(t*J:97*-*^3t7-flr-§-FE, 
h y y * ^ 9*. y -ff ^-t E 434 Vff4«fR F £r$ttti 
-r^fc*(D^tb(HlSS8 5 t, CCO&ffi[5]3&8 5(c4oT 
^Ul$n€.7^-*^^7-(t^-FE*>40f^iB-f5 3 
> hn-7*»e><Otg^lcS<5V^T. t'y9Tyy'l 11*9 

cd r ? f- =. ^ - * & left l r v > x £• jt fflf fft!ea$£ 

t-*Xf- jtf|5Jg&8 6 £, ^ffi[ElK8 5tC4oT^ttl 

ffi $8Ea$£ft 1 0*S*f6HC»»$*T h 7 y * 
-XZfto V7v*'strV— *0»8 7£, h7-y*V 
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^zm^^xmmmw.8 4^mLxt'-y9Tyyi 1 

[0027] jttff $Eas£=g« 1 0 |± % MIC, fy* 

777*1 lft(D&$1-5CCDT W<75m7Jx — ^^rx 

ftfcT-*£S£L£:9, &ttiiEl8§8 5/5>f>Off4laf 
10 R F 4 9 d y 9 £S£ Lfc 9 T K U-^**|9J Lfc 

9 1-5ft^aHIK 89t, *tt$&Eaf¥£gfi 1 0 CO 
±&*fam-tZ>^is hn-y 9 0 tSrfl|x.TV^. ay 

ha-79014, ffi*toffilHlK8 9 ±9tU*$ix-5S* 
fnyf^T KW^tffa^A73-rSt#lC, \fy9Ty 
-f\ 1, ^f^K/Wf— ^@8S8 3*540^^-^^151 
SS8 Zm^m-fhi. 9lCftoTV^ 0 ^t'V K/W-^- 
*t"lH]SS8 3 (4, «-J§-*iS®fc8 9 4 9a;fc£ix«£#* 
n j/^SrA73l--5 4 9 JCftoTV-5. 

[0 0 2 8] &ftilH]3§8 5, 7* — ^|5Jgg8 
20 6, ^7 7^^t-*'@!58 7*j4TJ t ->-^aiJ^ilElSS 
8 8I4, *IIBJlctJ[7SfiS$iJ^l#Slc»Jt>t--5 0 

[0 0 2 9] jfclC, SIlSr#^LT, f^777ll 
Ofl|j*jCOV^rittWf 5. ¥yy~Ty?\ 1 14, Xfy 
hVP 8 1 icjtfll aisaH^ l ««B£Sixfci: S JC3t«« 

tea^ i 3 ftijcoEic^(6]-rs 4 o icks^ 

nfcy y y k-y^-^h vwx («t, si Lite 

■f, ) 1 2 At, CCO S I LI 2AtC*3tt53t1f#IEa 
4:l4S*MMfcK»tb*bfc«-KSuvXi 3 Air, x 
fy K/W8 l lc^tff#|Ea^ l imiZZtotzk. tlcjt 
30 tf #12®^ l cot^fSl 5 ftiJ<Offi{C>Pf [pj-f-5 4 5 icffiB 
£*tfcS I L 1 2 B t, COS I L 1 2 B Icfctt-Sfttf 

mimm- \ titmnm\z^tbntin^^y^i 3 b 
t^^xv^s. xnMmmxit, »fei/>xi 3 a 

i*t*U>Xl 3BI4, CtHb<0^;|*^I^-^_b|cfc 
9, B.o-tibro3t**S3ttt#Ea«tft:iOiitCJtLT 
6 0° ^ffSrfti-«t5ICE«*ilT^5 0 

[0 0 3 0] t'yy-TyT-l 114, SIC, *t^U>Xl 
3 AS:*tt*|6j*5 4tJCJttf *JE»«E#; 1 cO^@^(p]{c^ 
tboIfgftT^f-^i— ^ i 4 Air, Jtfei/yXi3Blr 
40 5t$ft77f6]*j4t/3ttf#Ea^lto^^[P]|c^»^ltg 
ftTi?^^-^-^ 1 4Bt?:IiTV^„ 

[0 0 3 1] \£y9T*j-f\ 114, SIC, JtftuyXl 
3 AIC*Jlt53ttf#Ea^*l tf4S*fffl!llC, *t#iuv 

x i 3 AasA»e>j«{cE»$nfcSffl**w«i 5, t*- 

AX7°y .y^l6, 3 y ^-^ ix^Xl 74o4t7-U— if 
7>7°7 2 0<t, *MfcU>Xl 3 B|C*J»t53t*«J5ft«t 
#1 -klSS^HiJIC^ft^^/cCCDTU'f' 1 9 t^lix 

[00 3 2] SliQjt^llS 1 5 14, fc-T-tflcEJiJ^ftfc 
50 ^iccOiS^^WL, #Si^SlC7t(Ogig^fig (J£AT % ^- 
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ytbsoo ) tmmvtm (wt, *ythto 0 ) t 

£m&.-fZ>Zt\c&^X, #&£(Cj;oTft££F B 1f$tc 
»t 5 r £ # T- # 3 J; 9 {c & o T <^ -5 „ QT$it%mm 
1 5<tLTI4, ^J^tfM^^^fflV^^ i#T# 
3„ 4*3, £P B l3t^f$S§ 1 5 <Dfr]$)|4, @5(Cio(t5 3 

-oXfrfrtiZ 4 9fc4oTV^6 0 CCDTH'l 
914, *&^(cge?i|$ix/c##:wiii^^^LT^5„ 
[0 0 3 3] fc'-A*xy y* i 614, ^(nmmifa 

jt53ti6^f6]ic^tT4 5° mrtbtix&mzhtc^K 

WH6a5rtLT^5 0 Lt> = y uvX 1 

7 jftij J: <9 fc'-A*^y y? l 6(CAtt-f 5ftl4, 
-gP^^SWffi 1 6 a LT^ft^PSI 1 5 \ZA 

WL> ft*©-S5#if£#tffl l 6 aT£tt£*i-5 4 ?tc 

[0 0 3 4] f^^Ty/l 111 
>X 1 7ffilJ4 t) t'-A^yy y? 1 6(CAlt-r-53t©9 

ft, ^Kttffil 6 a £: W^Rttffi 5 1 a *^-fZ>-? 
yXA51i, ;0/!)XA510iSM51at-S 

w^n^Ttcoitff^icieis^^ ±swb5 i a tea 

£1" 5±Sttffi5 2 a ^WTSXy XA52i, 

ffi5 2 aT*Rlt$tl5^<7)iStt^r^(C, XyXi*5 2fiiJ 

itJiKcieissttfcau-^xs 3. mi/yxs 4*54^ 

K!)*/H/yX5 5«!:5rix.tV^ 0 ->y > Ky 
#a-u^X5 5 4i9tti#t£;tx5ftl4, ()ttt) 

»S*t**o«f<? Ottt) <fci:£-f5 4 5»e, ttftfBft 
S 2{C#LTB£tt£ft54?l;:4oT^5 <) lot, > 

«l# 1 <^SlC*f LT 3 0° (0ft«*4-fJ:5lC» 3t«f 
ffiSStttti (cWLT.Ba.lt £ft5 J: 5 i:4otv»5. 

[oo35] 4&, in i ic&^t, if 57 (4#tf#f5 

1 <D\B\&,Jjfa%7n L, 5 8 tt t y * 7 y :/ 1 

[0 0 3 6] @l(C^L^t°y^ry7°l 1 Tit, U~ 

y y — * l/>Xi 7(£4oT¥fTjfe3l?i £ft, f-A* 
7°y y* 1 6KA&U tt*<0-fflSj4Si|£K»Bil 6 a& 
3SiSU 3t*©-W*s^RWiBl 6 a"CSl*$ix5ct9 
t4otv»5. 6 a ^ilLfcftli, SIBlJt 

^iS3§l 5£iIilL, *T«JU>X1 3Atc4oTiftft£ 
*t, S I L 1 2A£iIi&LT. *««ffi««t«: HCfiBJH 
£tl5 4 9(C4oT<^5„ C<D}fct4, ffi«ft»JS4i» 

IIS 5 t w«ffffi±i?* 'Kg 1 4 5 «t o icilx^i- 5 J: 

[0 0 3 7] #5WS 1 6 a -CRWSilfcjfett. 

X y XA 5 1 (D^SW ffi 5 1 a tX|J XA 5 2 0>±K*t 
ffi5 2 a T-JilCKtt^ft, iS^>X5 3 irBDU^XS 4 
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£Hlciii&LT, **©S**li/h*ii5J: 9»c^oT^ 
3„ HDl^XS 4rofflttftl4, ->y > Ky *yn^vX5 
5(c4oT, JtifeUVXl 3 ACD)t$E&2r|p]<7)^lCo^T 
te*3nTM¥*7W<03fc*££il. S I L 1 2A£i§ 
£ LT, l {CBg#t$n-5 «t 5 fcfcoTV* 

■So 

[0 0 3 8] Jtfel/yXl 3 Affl^b©*tyy V Ky 

io fc, ->y y Ky */n/yX5 swfrboyti-t* nm^v 

Xl 3 AflJ*>P><Z>jt©tf><6t'>y v Ky ^/uu-^Xs 5 
iti»±T-ftt>»< 4-5 4 ? KfcoT^S. 

[0039] mn<Dmm.m^it, MM^yxi 3awh> 
tftv. ~> y > k y */n^>x 5 5 ajj^ 

4x5± 9 lc4oTV^„ Zfl5lE»««5 914, RH*, 
20 ^^'ktel-K^-f^fSiie^y-r* LTffM$tl-5 i 

[0 0 4 0] ttflfftSSftftft 1 U^X 1 3 A« 

^iPia»3*i±, »*^xi 3Ai^n3tsEwsi 5* 
litciiiaL, 7t*o-a5^t*-A^xy y<? 1 6©#s 

WBl6a^)iigL, 3^-^l/yXl7lCj:oTi 

[004 1] jtfliaieftiiftci *>e>*t* uvx 13 b« 

30 ftT. CCD7K 1 9|CAtt-f -5«t 9tC/«CoTV^. 

tf#<Dff^B#{ci4, ->y>Ky*/n/yX5 5«d>fc«> 

5 9fCBB,W$4xawi{C«tf9, E^®^ 5 9 ± t) 

:©S4^^1/>Xl 3 B&&T, C 
CD7K 1 9lCAW-r5«t9(c4oT^-5. 
[0 0 4 2] r ~T, H2Sr#BS,LT. S I L 1 2 A, 
1 2Bfcov*T8¥L<8ft9!1-<5. *1\ SIL12A 
(4, 3tflJ*ffi*kjKfr l oDige^Slg 3 fiijoS^^ffiicjKfig 
$^T^-5„ S I L 1 2 A(cfcit5^3JS1S3 i:f4£#j- 
40 {ftij«®i4, 2o(DS!^12Aa, 12Ab?rfLt 
V^o ^ffilFP^l 2Aa(4, tttolsyXl 3 Afli]A»f>0> 
)t^Al*-t--5{iglC?fM$n, »*l/yXl 3A«d»b 

^^tvTi/^o ^ffilfP^ 1 2 A b 14, -yy^Ky^yi-u 
>X5 5ffl3j»P><OjtiSA«-f S&lt^jgefi^ti. W^iu 
>X l 3 Amfrt3<Dft<D$>.bbi'V > Ky i//Vl/>X5 

^JC^$nTt^ 0 *fc, S I L 1 2 A<7)JS5t-*I4, 
3 (75® Uf m t L < 4 o T ^ -5 . 
50 [0 0 4 3] »ftl/yXl 3 Afl9*»f,«)3ttt. SI LI 
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2 ACDJfcffilHtfM 2 A a ICttLTSitfCAltU 
fig&TT 1 2 A a T'StfT-rS d t * < if ft U ,*6 1 T-* 

5«*»b(03ttt. S I L 1 2A<aBSffigfl#l 2 A b \Z# 
LTSittcAltt, ^O^ffiW^l 2 AbT'ffi*fi-5^ 
£*<itffU .#,6 2^ii5StffilCfijt^*i6jOEj^± 

[ 0 0 4 4 J *^J£(D»ffiT'li, 3tt*#l5^^ 1 
LT. Sftl/yXl 3AM*»f)C3ti'>!)>'Ky*;VU 
>X5 5flM»e><0#£, *ft«x#i{>#|n]j&»e>A*t3-B: 10 
5fc#>, S I L 1 2 A£a£tf£vv!§£-f;:i4, dixfbcOTfe 

#a£i-s„ *mmmmx&, sili 2A^ig(tfc 
ri:{cj;9, jtHdi/yxi 3 AffiijA^w?tt->y > Ky 

#/H^>X5 5 Add* ttlflXS IL12AIC 

[0045] SIL12BI4. ftttffiEftftfr 1 ©{fcll 
S5ffil<Ofl5^¥ffilC«J*$nTt^5. SILI 2B<C^ 
(t<5t*fIJl5 iS»«©BI4, itftl/yXl 3A»b 20 

i&£tix^z 0 $.tc, s i'l i 2B<Dmtffmt^ 

[0 0 4 6] ff±l$tCfcV*Tffi*HB«5 9-C£/S£*l,3 
W£7fc{4, S I L 1 2 BSriiiSLTJtttuyXi 3 Bfc 

It, S I L 1 2 B&Rttfci itCfc 9 X S43t©lDlJ|t 

[0 0 4 7] H3I4, SIL12A, 12BWi»»* 
©-0iJ£^-t$rEIiT-£>3„ ^O^-Cfi, #MU>Xl 30 
3 A#£#aM*9 1 ICtoT^$KTV>5„ ft^UV 
XI 3 ACS I L 1 2AMCI4, ifcRfclSCT, ifcfS** 
<Dft¥¥f&&ffi]E'tZ fcfctfJfSlE U ^X 9 2 <b 
ft, dtf)*&jEU>X9 2fc£#g|5#9 lfcio-CStfS 
fliiSfcfco-CV**. X#flW9 1 r 
9*^=.-* l 4A©-9JSr«fig-f h9 5^ 

K9 5{cML-C3f^<DF^R|^BSftT, 7*?-=. 

1 4 A©-a$&«ffc1-5 3.Y/W9 e^Rttbtft 
^■5. S*MW9 io**«IE»li*ill»ctt, f"^-^ 40 
>->3 >9 3£^LT, 4fr&<0ttlfbtiX 

SIL12AI4, IW^7^/9 4l:iot3£» 
£ivO*5 D *7-<y9 4l4. i £>£9] 

Ste3±Srrf5«t9JC*oT^S 0 *7^y9 4 

KI4, *f»l/yXl 3A«|*»e>©3t*Siiifli-5aJ»KHJ 
PSI5 9 4 a#Rttb*iTV*5 >JJ y yyUfrV 

>X5 5«ld»&rojt^iiiiii-S«5»{cHJq|Bi9 4 b ftWt 

[0 0 4 8] SIL12Blt ^7-<^97lCj; 

o-cx#$nrv*5. ^7^^9 71^. jtnr«CAK# 50 
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1 W{*fljf5±£tff5 J: 5lc£oT^5„ ^5-^^9 7 
f=ftte>*vCV3. H*L4i^, £#ffl$*f9 9fcii*t*j 

9o^ia<7?ti^i4, £#&#9 KDfflmomi&tmmx' 

[0 0 4 9] £*3, ftflttB£&ft#: 1 ro£&^£Wti t 

«icioT, %tt*EMK* i icttLx&mmm*im\z 

[0 0 5 0] 0 4 {4, S1L12A, 12 B©5«f«M& 
Wftfe<75^J?r^-r{ilEiaT*fc5 0 r©^jT*l4, S I L 1 2 
A, 12BI4, ^ft-t'tl, 7 7^V^yKI!o3tj$|i 
»61, 6 2fC±oT^$tvTV^„ $»«Wt6 1, 
6 2 {4, 3t*«ffi»jKi*:i<0|Hl(Efc#or, ftffittlBft 
HKft 1 lc*f LT^rSOir -y XSr^ft T*f|6]+5 «fc 

6 1, 6 2(4, !2*L&V«$Sflf(c4oT, >t««E 

»«E#nc*rL,TgH£ptiw^rtEtc£oT^s 0 

[0 0 5 1 ] H6I4H 1 (C&ltS U— if^X? 2 OODtg 
)&£:^H"#ft|gU 121 7 14 U— ft}-?? 2 OWfiiJEHT*fc 
5. ^tL^, confer Lfci 0 JC, Ky—ffirfy 2 0 (4, 
7*Ff^f^ 2 5, 2 6*S^$ixyt*3K*£*«2 
li:. r©^ft:Stt2 l±fc*j^T7^ hf-T 
2 5, 2 6£S5 J:5{Cgefi$^, ij£#^S^2 1±{C 
^$nfcXyXA2 2 <k, *#<*S«2 l±(Cfcl^T 
7^h7-ff^?2 5, 2 6^^$nfcf4g<bm£-5 

m?2 3 i:, :®!NK»*?2 3±lc^$tv^^^ 

l'— !f 2 4 <t^ffi^TV^ 0 ¥^^-1f2 4l4, 
XA 2 2 «{Cf6](tT7k¥*fS](cM^ U-lf 3tft 

■fSJ:5JC*oTV^5 0 Xy XA2 2 0>¥Ws—f 2 
4«tci4^ffi^fig$ii, -<D^E»4, ^3?«:u-if2 
4 75^W^u-lf7fe<D-gUSrSWLT. f«#X«2 

^l^t>WM l 9 7t<0-|^?r^ii-r'5^SltE2 2 a (c£ 
oT^-5 0 Sfc, XVXA2 2cD_kBI4, mUZTjkLtz 
4 9 1CXUXA2 2^^iiiiii-57t?r^S:W-r5±Sl : f 
B2 2b«c£oT^5. *m&mi- 2 3 JC{4, ^Sffftu 
-if 2 4*»e>©»*u— if jt«rS3ti-57* hr^f^ 
^ 2 7 7j5ffM$ tlT<^5, :07tF7-fr??270 
ffl^ff-t{4, !f 2 4<ntiit)$:&W)m&-fZ>tz. 

*>\zm^biriS£ofct£<DX\i*z 0 fiMg2ii; 

(4, #awr>x-^*ofife«m^p B p^F*9js$nr^ 

5 0 ^^^2 3IC(4, if2 4SrK»i-5 

T>^m(Dm^&A'^m^^x^^ 0 

[0 0 5 2] m 6 teXtfffl 7 iZTjk Litis— fjj-fy 2 0 
T'14, ^3j|(*U-if 2 4^6©HU^l — ifjt<4, — SB^s 
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XA2 2<©¥£*fffi2 2 at'SW^t, H 1 

¥£W®2 2 a £iii®LT, yyXA2 2rti:»i»il > 
7* hf-ff?^ 2 5K1|p]7J>9 «fc SldftoTl^S,, 7^- 

2 5±.<D¥BUtiStt:ia&&LXy* hx^x?* 2 5KA 
WU »9<0-«Mt7* hx-fx** 2 5±O^K^)iI io 
T'KW£ft, J5ICX!J XA2 2©iS»ffi2 2 bfSW 
£ixT7;i- hj>ff^^2 GKAJM-fiJ; SfcafcoTH 
S. 

[0 0 5 3] "-T\ mUZT^LtcX /yXA2 

**©Jftf -e- fl&fc/Hli: 4-5 J; 5 IcJixm-f 5 «t 5 ic 

ttlBftlftft 1 ICfctfS&g&ftJf 4 £»^Jf 5 t <T>mM 
B5±-C*fc/h&fc 4S J: o \z.iV.M-rz>£>M&m(Db # ic 
ft7^hf^f?? 2 5, 2 6KL*tt-<5A#tfta>1ijJSt? 20 

7thr^f^?2 5, 2 6fc*N-SA*t#©& 

2 5, 2 6 Atoft<D&<r>mb\zfc ctzm^&fc 

fflfsr tK3iixy*-i}x^y-iM^*nz> z. ttf 
T*#5o I2!6(c^LfcJ; 7* hf-ff^? 2 5, 
2 612, -tlx-e*l35)-fiJ$ti,fcS3t«|S«rWL-CV^S. 7 

* hf^f^^ 2 5Hfc»t5S3t*fBSrA 1 . CI, B 

1, y* Vt^t-V? 2 6fC*jtf3gftg|5£A2, C 30 

2, B2i:-t-S 0 CI, C2I2, Ztl^tl. Al, Bl 
W, A2, B2WO«t , *eiJ^©S*Sa5Tfc5 <) # 

* ^faKSte-f 5 #|8j t ¥fT IC ft 5 i 5 fcffig $ fiX t » 
5. Sot, gftJBAl, B 1 H9}o < J;U t A 2 , B2F^C0 

[0 0 5 4] ft*5, fU772 0rt(O^#^U— |f 
2 4<Dffl7JWSiJfflli x @5{Ct5Jt53V Kn — 7 9 0<O 
©J$<75TT\ H*L4ir»«»@!8lcJ;oTtT*3iiSJ:5 40 
lc4o"tl^5. 

[0 0 5 5] 0812, 7thT^f^? 2 5, 2 6©ffi 
^(Cg^T, 7*-#;*^7-jf^, h7y^fV/x 

<Dffii&$:^ir7ay7mxhZ> 0 Z ©1tttilsIS&8 5 12, 
7* hr^f^? 2 5©S7tgPA 1, Bl©#tli*SrJlll 
g1-3Aug3§3 1 i, ^tf>ApWH3 1 <Dtiit)<D%m£m 
&-ti>W&M&T^y°3 2t, y*lTJT7725(D 

gftgBc i <Dtiifi(D%mzm&-fz>%mmmTy7'3 3 

flJ#f§8TV73 2<Offi/JtfimBI»T^7 , 3 3<TC 50 
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tht>k<nm*&%1-5®&$&3 At, y* hr^r^ 
2 6ro§7ta5A2, B2 0#ffl/jS:JP3l1-SJpjH|3 5 

>7*36i, 7* Fr-ff?^ 2 6<Dg#g15C 2 c7>t±573 

7° 3 6(Dttit)tftmmmT>73 7<ntiit)t<nm$:mw 

i-*«*«3 8i:, ^H3 4 0ffi73<b^SI§3 8(7)tii 
^ t Oi^il L T 7 * -* 7. i ? -ff F E £±J&-r 

[0 0 5 6] ^ffi@SS8 5(2, jSfC, 7* hf^ri'? 

£1-£M£3§4 Oi:, 7* 47-9 9 2 6<DgftgflA 
2 WffiTj t S3fc» B 2 OttiTj £ ©M&aS&1--5&gg 4 

£LT h7y*>^i7-m^TE££/£-t--5jgcg3§4 
2b*mz.X\^ 0 *ffiigK8 5tt. HK, *Pg3S3 1 
OffiTJ £ S*»C 1 <Z>t±i73 1 £JP»-t5JP3lgS 43i, 

jdjm§3 5<D\^tst^±uc2<D^,t)b^mn-r^-hm 

^L-CS^ff#RF^^i-5AP@Sl4 5 <k*fl|AT^ 
[0 0 5 7] ft*J x *HJSO?gffiT*li, H^ff-i-RF 

8 9fi, PLL (ffiffilSJJH^U-70 IslKiaoT, S 

[0 0 5 8] ***<0^«Hc«S3tfl!f«85ftf5* 

fflZtiXxVsh'**-* 8 2(cJ:o-C[5]fc$tt-5, 
[0 0 5 9] 4T, f— ^Wf^fflJCOV^TKWfS. 

s„ u— «f*7*7 2 ooawjtota^tt, s^ffloisw 

73lC^^$tl-5„ 4*5, rj> d-7 9 Oli, W4ft-§- 
Xl 3 AOffiltit^T Ku* • f— TSriiig-f ^ 

^ v^£^si]u *r«su^xi 3 A©antjt*sT k 

[0 0 6 0] if- u— if* 7*9 2 0*»6WW 
tfjttt. a!) /-^u^Xi 7{C«toT¥n 
ft%Lk&tl. t'-A^/U -y^? i 6tcAltL, TtftW- 
Wa«¥RWiS 1 6 a £3gi® L, ^*W-^^^R#tE 1 
6 a T'K#t£4x5„ 1 6 a £3gig Lfcjfeli, S 

W3tXSIjll 5^iiigL, MftUVXl 3A(Ci;oTA 
S I L 1 2A£ffli®LT, Jtfflf«IE»«flc 1 |C 
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T, *H^>Xl 3 AWcj|oT< 5„ ^<0gf9ftl^ 
*ttiU>-Xl 3AT'¥t7^t$n, £ffift£m$£l 5 
Srili^LT, tr-A^y y? l 6ICAWU 
SBri^KWffi i 6 a £igi&-T5 0 ^©^SWE 1 6 a £ 

£tlT, u— 2 OlcAltU 7thf-fr^? 
2 5, 2 6ICj;o-C&tB£tl3o *LT, CCD?* hf 10 
^f^ 2 5, 2 6COt±i^(CS^^T, S]8ic:^L/c& 
ai(H]S&8 5ICJ:o-C, 7t-*^i7-ll^FE, h7 
y * V ^ 7 -{f f-T E & «fc tfff3Hf-S§-R F $ 

[0061] 4*s % ^mmmmx'it, rt 

14 A, 14BI1, 3A, 13B£i§i® 

* * -y— jKIhIK 8 6 ic X o Tilfti- 5 J: i \z.UW£ 
[0 0 6 2] &fc % f50B#co^|co^Tlft0^i--5o IB 

OromW^(Otti73«, W±ft-^RFJ:t9«^$nfcS* 

5 0 fc*S, =>^hD-79 0(4, S^ft^-R F £ <Q ff£ 
n s/^lcS-^^T, #^ll/yXl3A©tii 

w^^-^y r&iiii-t-s*^ ^fc^siu at 30 

±!e<£>tS5££1-5 0 tt®u>Xi 3 A<offi#t^>x-^ 
^y 7«riIiS1-5IBtt % 7;*— #*-y— #*sj;t/h7;/ 
*>?D—#ltniyti-r, #i^Xi3A, i3Bii 

[0 0 6 3] K»*Ktt. L- — *fj]~fy 2 0 ^ibtfciitc? 

mt^n, f-A^^y i 6icAttu Ttftco-^B 

dS^RWE 1 6 a U 3te*©-fflMS¥Kl*ffi 1 6 

aT-S#t$ti5„ ¥Sltffil 6 a Sr-gifi Lfcjfcli. ^FbI 40 
#£W»1 5&a«U K^SflMlHcxEXTSItJWK: 

3 AlCioT^Tt^n, S I L 1 2A5rIi|LT > Jfcfflf 
«IE^^ilcMlt^ix5o coWftjtii, -t© 
t t , &ri J 3fctt»IE»iifc 1 »Elc*tLT6 0° 

[0 0 6 4] ~7A ^SltS 1 6 a ■^RWSftfcfcH:, 
3E8ffl#IS)fc t 4 9 . 7*yXA5 1 CO^SIt® 5 1 a t 

X5 3 iQQU^Xs 4 SrMU-iiif LT3t^Og^,^$ 50 
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->y y Ky */n/>xs sictox, nm^yxx 

3 Aro*«i*ifi]K>^.|co^-ci|x*$ixTHWj:^03t 
*££ix, S I L 1 2A£i§i®LT, jMfttt£&ttft: 1 

ftti#feiijgSM<7)Blc#LT3 0° 

[0 0 6 5] Sstftl/yXl 3 AWd^oltajfet^y > 

[ 0 0 6 6 ] m 9 « x 3tit «iE®ji«c 1 (Dimmmm 2 

IC^$tL5l5^®«5 9S:iR&ttlC*Lfct©-C*) 
-5, COHICJd^T. ??#6 3J1T Kl/^ • if— y 

fc. ^6 5Ji h7 7?^tU^5 0 l2]9t^Lfc0iJ 
T*li, PS-f5 2o(OT • -y— ^xy76 3F^(D 

x-^ 3 iy7'6 4(c % ^nni(c 5 orofS^gt^ 5 9 &M 

j&i-zXoizLx^^Zo ttz. r h'ux • -y— y r 

0 9T-fi, IE^:^5 9-^3i>#X h 6 6 SrH 
[00 6 7JH10U, 3b1ff«ISfttt# 1 ©tt«E»I 

^fe^ii 2 rttctt, s^ro^s©iE®^5 9^, mm 

*!Rl^fll«E«Mi2 0j!fe*!l*|6HC*rLT3 0° «V*fc# 

[0068] ^mmmmxit, m nmmm 2 ^ 

[0 0 6 9] jSfclC. ff^Wf^ffl{CO^Tlft^-t-5. H 

So i^— 2 oroawjtottj^jii. s^ffl 

W<g;ffi73lCSix5 0 3>hn-7 9 0li, ff^f 

>-Xl 3 A©ltJlt3t*S7 f -^jLy TS:iiia-t-5^W 5 > 

^^r^-aflL, at^vxi 3 Awth5it3t^r-^^y r 

tftsZV h y y*yyv—#i*nioft-?. ZityyyX 1 
3 A, 13 Bfi@£$*lT^-5 0 
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[0 0 7 0] |?4PflC|4, I/-fA^7 2 0^bffl*t$ 
titi is— y*3tii» a y i^yXi 7lcJ;oT¥t?ft 
*t$n, t'-A^T'y 1 6ICAWU 3t*©-*B 
##EttE 1 6 a £31i§ L, **©-«*«*Rltiii 1 6 

a-C'Slt$tv6o 1 6 a SraSLtofcli. 2M 

Tfe^li^l 5lcj;oTii»r$tL€.o ^SWI16 

SSjti49, /!)XA5 1«^SStI5 1aiyyXA 
5 2CD££!tffi5 2 aT'MglCKW^tl, fiUVX5 3t 
DilW'VX5 4S:IBliifiiflL-C**©SAS»/hStt, >y 10 
> Kl) *;H/yX5 5lCfcoT, Jtftl/VXl 3 ACDjt 

ft, S I L 1 2 A£i§i&LT, jfcttmeMKft: 1 (CliRH 

£ft<5o 

[0 0 7 1 ] ffiffflB&ff 2 f£*SttSES«l«5 9 
ffl#M3tasfiHI*Six5i, r. <DtmW®L 5 9 J: 9 

a»5fert*ix*. (attft«)Ji4t«giJi5 

£ft5„ wC0H4*li, S I L 1 2 B£iii&U Wkl> 20 
^Xl3BSrgt s CCD7 1/^19|CAWt5„ 

<t5iatccD7Ki9±m GiAicsin^ 

j5 s 9l3<flBW£ft, t©2ftjc/^-yi5CCD7H 
[0 0 7 2] ff£B#{CI4, S4ffl#JfiA*. ilfft 

%*®M1rZ>9-4 5 v^ii, BWfUI/- fiJ-/y 2 0 30 

3t*#B«i(*:i©««±#tJ«|iiSwi:*«-e 
[0 0 7 3] ird^T'. CCD7Kl9iaot 1 H 

T 1 9 &fr]Eikfcttll2fe»Er*-£ft\ CCD7K1 

9 W^ffix- * /i> e>ff - ^ic&rt ££2£ffiB 40 

::t', mi i is jzt^m 1 2S-#aslt, ccd 

7W 1 9<D&ffix-*/5>ibS£3feO/^->|c:fc(-t-5 
SJWtllSrBSI-fS^ffitcoiNTKifli-S,, E! l l tc* 
LfcfcpJC, Mv9Tyf\ 1 KfctfS 7V<— 
^M3t*W»l 5lc4oT, If &<7>Hi3if 7 2tc#tf<bft 
S„ r<0jB*7 2#. 2&7C^°^->r r -^60ft/jN^i 
#H#S<£>ff^iT*l4, 2Bi^T*l fy l-of-^i? 

a.t*-* "o" i/ttt "i" ^sl, i t's/ h otitis 
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T^-5„ 2H*^#lc^->'*yi:li*{c^-7ro»-g'W:3:7 
—7—9bte?> B 2Itfit*5-K07v J 
*/ur-*£3?9H-5^i:f4, Mft&tt}(c4 0f-^© 
ftW*f«&±»fS w y y hjjsfcs. d 

12 (a) (4, it'7h»f^/uf-^l;^t§2 

7-9 w&b mo o *nm<DMnx' 
14, 2mm&mc*>-i.tzte&\z*y<Dm&tz^7-7 

tCLT^-5 0 -fj5ctJ*> v 111 2 (b) IC^LfcJ; 3»C. 
7V<— f-+£>EfJ4>£ii5 2 Bf^cO^SW+^CO^ 7 4 
HcMic 3L7-7—9 &ffife(Ds<9->XSiW.LX 
l^5 0 Z<D=.7—7— 90)'<9— >£\ KT, 

^-^saiw£in**i:*a. &*s, mi 2 (b) 

«LT^S 0 *&»#©4ili*<©ffli$7 7(4, « 

[0 0 7 4] hyy*>9*mW*'<9 — ^b*1Za-tZ> 
7-9KMiZi-Z>/<9->k£&fri£z>t, El l 3 

(a) fC^LfcJ: 9*22JC7C^^— ><tfc5 0 *HJS<D 
Jf£l£-C*f4, Mlc, 7—9W&&i\-<DW&<Z>o*3* mz}6 

h7-9ffl&&n-<Dffl$.is i *yx'ihftti*>. 7-9m 

®U9\-<Dmm>*>X'htu-£*yb-tz 0 ztiizxv^ 

CCD7Wl9©iWf-^A>f>, x-^ffi^cW^# 

[ 0 0 7 5 ] lEfikB^lcrau El 1 3 (a) fc*LfcJ:5* 

#fls.7t ©T*/< * - vrtSflMMEIWi 2 js« $ ft -5„ 
f¥4«P^P,jx5f|^je©/<^-vi4. Ell 3 (b) 

L, SNtfcj5SiB<fco-t^3 Q ff^(C|4, CCD71/ 
-Tl9(Cj;oT, El 13 (b) £5*l,fcJ:3ftB£%0> 

•y*y9'mmm'<9->zmmL. z m-miam 

b LX7-9&mi-tZ>. 
[0 0 7 6] El 14 (a) 14. l$£.yt<D/<9 

mLtz7-9(D}h^n.^m^^tch(r>xhi 0 

cDA-i-i mnnfjr&ttLltmtiitfZiri^ixi try K^x 

iyv*>9mmm'<9->#&&£}xtz+tt<D<m l 

7 4Xft%\-t2>Zb[Z£iX. 4 0©il7 8A, 7 8 
B, 7 8C, 7 8DK#rtT^-5 0 LT, Ell 4 

(b) lC^Lfc4 9l-, ^roiH7 8A, 78C^ 
frtf-CJBBroSWESrJB&SU IS]«Jcit^(OfflJgE7 8 B, 

7 8DZ'&t>-&X&M<Dmm$:i&}&L. 2o©Jgf©« 
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*££±T(cg!g-t-5 ZtX'E C Cf-^/^Mt5 X 

ICCRC (iSigjCj|^*y^) =- K^<0i7-fTIE=i 
-K (ECC) fcttiQLTffMLfcr-^cDx-^-C 
Ell 4 (b) 14, nnmn<DECC^-y 

tf-fSw t^T*#5„ Hi 4 (a) (CtfL^x- 

*iE?'J(i. Hi 4 (b) IC^LfcECCx-TVKD?*, 
O- -^Sr*JfflLfct)WT*fe«J, 12)14 (b) le^LfcE 
CCf- ZffWoh. Ull 4 (a) (C7nLfcx-^ie?'J 10 

fil£-T5 0 ffiftB$fcli, 014 (b) £*LfcJ;5 4E 
CCx-TVufciai 4 (a) C^LtJ;9i;4o«5iB« 
7 8 A, 7 8B, 7 8C, 7 8 DK#fl? LTftfil fflBft 
HMfcllClBfcU ff£B#(ctt, 12)14 (a) fC^tfcJ: 
5fcE*J©7 f -*$r&HJU wflfcat^BS.TBI 1 4 
(b) IC^Lfct 9iECCf-7*^S4L > ;©E 
C C 7-!TIE£*to tf- * 

[0 0 7 7] ±a>Oi 9*H^7fe<7)/^->{C^tt?,S 20 

-IHEft, 0 5(c4ott5ff^SlE)SS8 9Jw<toTtf*3 

[0 0 7 8] U±t5iW LtcX 0 iC. *HiS<^«iic{S£ 

3tfflf«fe»w*s£ii i o tciixtf , utm ntzmmfc 1 © 
\mtzmm 2 i^k, iittroieaftswK 5 9 zM&irz «t 9 

tfciisafft{cfi|«S:IE»-t-5wt*STt5© 30 
^leff 5 C t 5i5 te&5 0 

[00.79] ttc. *nn<oBmz&z>yttim&.mw£. 
^gioicititf, iaiftfti3ic»Ea$ftfcii*ffl 

[0 0 8 0] *fg%n^ffi£{£*ftfl|#|a£5£ 40 

ski ojctntf. wajtfciunEaffl^**, -en 

€*i««t'<?a«EvMcit*i-*J:5^ tiHRKfiUi 2 (eft 

LTfiSlt-rS «fc 3lCLfc0>T\ f#I©fyf < 
[0 0 8 1 ] **J£©M«§K&S7£1f$8ie&iS± 

iwa*«saai-* s ili2a^, S4##ais-t-5s 

1 L 1 2Bk£s3irttz<DX\ 1f$Sbt, IS^ffl#Bg3t, 3 
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[0082] stz> *nm<Di&miz£tu^ w±±<d/< 

K£*it*.fc 5lCLfc0)-C. 

[0 0 8 3] EiT. *HHfi«ojgJBlc*»it*t^<o^oX 
• f— tf^y TfC*5lt5iSl[fi9ttol4{C, ^fti 
£*(ffcri\ i^ty K^tff4g*J6®4^^rL 
T. T KU^ • 1J— Jfcny Tfc*SV*T, tf AEftJI 2 <D 

[0 0 8 4] 3t1*#l5ii^UC*3(t-5T 

• t-^'xyri;, r Kw^t*«^*^>^^tV hie 

LTtJ^-Ct<tV\ H15I1, :©i5i:, 

#3: y 7 6 3 K % 7KU7«**S:*t*u/7A 
6 7*K«kUfc*1»#IE«l#l t«fcS:«ilc^Lfct«) 

[0 0 8 5] ^©J;5IC, 7KI/^ • t-#xi;76 3 

^•icii. J 9—#mct>}?y?Ty7'l lSrff£B#i|5]£ 
ttlStcLT. *d^A6 7 J; <9±i$.£tiZW£.yt<Ds< 
?-y|CCD7W 1 9lCj;oT^ffii-5 ± b\z.-f 
-5„ d -y^Joiufr Ki^^li, CCD 

y y^r^^^y-\t^n. s CCD7K 1 9±»ff±)t 

7* — *^1^-3K|4, CCD7K 1 9 ±<£>ff£'** — 

A, 13BS:Bit5:i:-eff3:t!ls-C#5, *fc, 
ff^fgMC&^T fc., 7*— tKS:, CCDT'U-i' 
1 91©M/^-y©3>-h7^ h#**icfc.5 J; 5 
\z.%i*tow% l 3 a, i 3 BSrlEiH-5:: tT-fr^ :i 

[0 0 8 6] 4*s, ±iEwJ;9(c x rKu^ffi«4StSr* 

a?7-l*6 7 kLXmrnLtzm-S-iat^ ■fcuV^KSl 

X\ CCD7W-f HCtot)!;, MOSli*ftt$ 

jt-feV-f" (Mttf, X» To plus E, 1996 
¥9^, No. 202, ^9 3-9 9^-^ #BB o ) 
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[0 0 8 7] ^a67 Kl--^tS#^?r*-r*D^7 

7 J* 6 7 &iZ&.-fZ7*—7-yTj 4 5fcL 

T t>4V\, 

[0088] nifi©«ffi-cii. Hiic*ut.fc3 

fflf«3t©UJHflJ WtoUyXl 3 A) i!5&ffl#BB 
jfc<0tti*t» (->!)>Ky*/n^yX5 5) £, 10 
[6)5 81C»oTEHLfcW&#lffcjJ^ El 6^Lfc 
4?(C. ««*(0Ui»g|5 (*fftl/^Xi3A) ilE^ffl 

tJV^T, Hi OfC^Lfci 5 CRM* 5 9#Eg£*l 
[0 0 8 9] Sfc. lliS<7)^fiT*i4. HlfC^Lfc4 9 

a* , fflf «3to «f <fr*j J; um« * © * ,c^3 km *|g 

HI 714. te»#JiLT. tt«3t0><pi>j»S3teflMR 
fS&!i£frl<7>ffilC#LT4 5° ©fcftfcfcU IE^ffl# 
IS3t«) ( t , 'C.^3tfl|«aE»«#l©ail^LT9 0 o W£ 

* 1 {CBglt-fS 4 5 Lfc f 7 9 T y X 7 0 <DMf$.%7jk 

ZOHK^Lfcf yjJ'T'yX? 0T-J4. #® 30 
U>Xl 3 Ai#*uyXl 3 BJ4. wne>©3ttt*S|Rl 

ffi(C*fLT4 5° <Dft&i:t£ir& 9J-EBS4xt^5. 
3=fc. Ify^T 0TI4, dhwyX 5 3 . (M]U>-X 
5 4*iJ;0?vy y KD A/H/yX5 514. :i*lfe©Jfett 
##tt*ffi»«Efl£ 1 «ffilc*f LTSiSlcft.S 4 9 tcEfi 
^iXTV^o ttz, Vy9Tv7°l 0 Ti4. H 1 tCfcft 
5/!iXA51, 52«ftt?'9(C. 57-7l£^(t. 
t'-A^^y y9 1 6W^SItSl 6 aT'RW^^CTt 

5 7—7 ltiotiSlt^t, fiU-VX5 3(d 40 
3§< 4 9lCLT^-5„ K°y9T y7°7 0 % <n{& 

<0*ft&l4. H 1 Lfc f y 9 T y X 1 It WimXh 

[0 0 9 0] Hi 7|C^Lfcf y9Tvfl OfcfflWc 

1 <7>SI^*t LTSitlcffM^nSo 

[0091] j^c *%w<Dm2<Dnm<Djtm^\,^x 

i-5 4e>(cLfc^T*fc^o *HJfiO^T*l4, $ 

i (Dmmmmtmmoftfit nmmm#. 1 «:ie;g-t-3. 50 
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mmx-hZo 

[0 0 9 2] Hi 8 14, *£*<&J&telc«5ftW«K» 

ff^^fl{c*3it 5 t'-y9T yzfnm^Tr^mmmxh 

Z>o WT. H 1 \Z7FLtzt°y9Ty7°<$ <DWfi t 

|SIi:«Wfc«tWi:«F*S:#L. »LV«W*4ir«rt-6. 
&Mfo<DMUfc felt 5 fc° y ? 7" s> 7° 1 1 1 14, * £V K 
/W8 l l #HS3*ifc£ #fc#flMMB 

l ©SWSS 3 ffiiJcDffiictfrSj-r -5 4 9 l-EB $ ix 
fcS I L 1 2At, ^COSILl 2 A(C*31t5>ttf«IE 
ftg£#i il4S*MWlcia:itf,ixfcit4fcu^Xi l 3 a 
t . x f> K/u 8 l KjfellMHeftjKft l $ ixfc t 

# ^3tttf#isft«#: i (o^as 5 fflyroE{c*r[pj-r 5 ^ 0 

lCieg£tlfcS I L 1 2 B t , C(DS I L 1 2 Bldiolt 

1 1 3Bi:?r«|x.TV^5„ *H*«)JKJ8-CI4, *t«feu-> 
Xll3Ai^l/yXll3BI4 ^nbK>3t#^|?| 

ffllc^LT6 0° ©^«Sr*i-±9^ffiB$nTV^5. 

[0 0 9 3] \fy9Ty7°\ 1 114. JPtfeuyX 
1 1 3A*3t«l*|pJ*3J:tr3tfl|«|EftjKff 1©^*^ 
(c^tbpTfg^T^^aLi-^ i i 4 At, Jfii/yXi 
1 3 BSr3ttt*|6jte«tUC3tfflf«IEft«E* 1 <0*@^|6]|C 
»i47^fi'x-? l i 4 BiSrlixTl^ 

[0 0 9 4] \£y9Tyf\ 1 114, tf^Ui'X 
1 1 3B»c*jrTS*fll«Eftj«fl£l <hl4K*MBJK. ^ 

u^xi i 3Bfla^e>Ksij:Ea9:*ixfc3Siii]3t*ai»i 

5, t'-A^/yy^l 16, ^ y i/yxi 7*J 

ii;i/-f*7"7 2 0t, Sftfeuyxi 1 3 AtctJtt-5 

3tW«ffi»«Eft: 1 t f4K*HBJ(ct3:tf btlfcC C D7 
l 9 t£flix-0^„ 

[0095] f-A^yy .y* 1 1 6i4, zvmmjjfa 

/$\ 3!)^-?l/yXl 7tSW3t*SI8l 5©IB]ICJ3 
tt57t*fi^|6](C*tLT4 5° fi»te>4xTfi«$*lfc^R 
Wll6a^tLTV^ c -t LT, ^^-^u-yX 
1 7{RIJ4 9 t'-A^7°y 1 1 6(CAWi-^^l4, 3t 
tO-»#^RJWBl 1 6 a lriiiiLT^r B l7t^PSl 
5i:AltL, )t*<0-g]JiS^SWS 1 1 6 a-CKWSJx 

[0 0 9 6] ' f y^T 771 1 114. SIC, 3^-? 
U>Xl 7{ffil4"9 t'-AX^y l l 6tCAIt1-57t 

<d o h*K%m ii6a -c-sw$ix5*wiiff^r6]icE 

I2$*K ¥SWffi 116a i: W£±SWffi 1 2 1 a £ 

W-fsxy xa i 2 1 1, ze/yxAi 2 ico±sm 

ffil 2 1 aT'SW$tv57tcOitff7j-(S](CE^$n, ±S 

Wffii 2 1 a (ca:^-r5±swffii 2 2 a^w-r-sxy 

Xi.1 2 2ir, ±SWffii 2 2 a T-KW$tt-57t»iitT 

xy xa 1 2 2fi!)«t9)iiiicEi3:$nfccau^x 

5 3. B!ll/yX5 4*540 ; ->y > K!f*^l/yX5 5 i: 
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£$fx.-CV>.5„ > f J > KU *;vuyX5 5 J; 9 ttJW$*i 
53tli, Ofctt) as % fi?$f2fiUi2[*jK::fc^ 

T. ^U^Xl 1 3B4t9ffi#t£*l,5}tO*-C.> (3t 
tt) <biS^1-5ct5(c, fl»#3E»«2lc»LTJ!BWStL 
5i9i:iotv^„ Stot, y Ky X^ui^vXs 
5 J: 9 tti»Sii,a*[±. *iiE»i«OBlc^Lt 
3 0° J: 5 1» 3tfl|«IE«|flcHcJtL-C 

[0 0 9 7] *Mfc«>»l8lC*«t4K , y^ry^ , l 1 1 

y y-^uvXi 7fcJ:oTWT**i$ix, fc'-A* 

^y 1 1 6tcA#tu 5tso-g[5^^Kits 1 1 6 

a SrSiflU **0-«as*RtfBi 116a T'KftZK 
£4 5Jc4ott^*. *RJWB1 1 6 aSrSiiLyS:* 
14. ^W3t«SI«l 5*iiiBU ftfel^Xl 1 3BK 
J:o-Cft)t$n, S I L 1 2 B^JiJgLT. 7fe1ff#lE& 

fcJBWSiiSJ: 5£*oTV5„ r©jtli, fig 

[0 0 9 8] -is. ¥5»I1 1 6 aX'RMZtltclt 20 
14. yyXi.1 2 l<D±fcMffil 2 1 a t^yXAl 2 

DflU>X5 4S:«|^iiiiLT, Sfl-S 4 

*/H^^X5 5tCioT. Mftl^vXl 1 3 B^fft^ 

I L 1 2 A(O^S*i5 1 2 A b Sriii® LT. %flltt£fttt 
# 1 fC.BS^$tL5 4 9 IdftoTV^S. 

[0 0 9 9] ^ftl/yXl 1 3 B«iJ»C>©jtefc5'!J > K 
y#/UUyX5 5Wfrb<Dftlt y &ft<D<P % 30 

>y yKy*/n^>X5 5Wfrb<n%\*. nm^ 
>Xi l 3 BlA^OtCfi't^iJy Ky */H/>X 

|6j<BfijHLh-e*fc5»< *5±9C*ot^5 0 
[0 10 0] flMRWfEftB^li, *MfcUVXl 1 3 BffiiJ 

<b ©ffiftjt i EftfflfcJStt £ <7>T#(- 4 -5 =FK^< * - 
>ICJ:oTW«39S|EJR*ix5K»ffl*fcl 2 3 40 
^SnSi^l^iotV^, w©lS»««l 2 314, 3? 
10^Jfe0^ffilCi3ft5IE^*£5 9 trafiltC. Rit 

[0101] jtW $8K^$£ft 1 A»t>*t* U>X 1 1 3 B 
fiij— (S]75^7fc(4. ^1/>X1 1 3 B £ ggM3te£S!» 1 
5 fcHlCffligU JfeSO— g&jJSf— Ax^y y$ l 16 
W^SItl 116a Sriigi© L, a y y -*/ U^X 1 7 {C 
iotlt^nt. tfX;X7 2 0(cA#t1-'5 4 9lc 
*oTV*3„ 50 
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[0 10 2] 3tW«E»«t#l^C,»*U>Xi 1 3 A 
mil — -r^l^P^ o S I L 1 2 AOifcBgp 1 2 A a £i§i® 

U fftu^Xi l 3AlcJ;ot?fTMi$tit > C 
CD7H 1 9JcA*ti--5«t5JC*oT^6. If&^S 
±B#»CI4. ->y >- Ky A/H/yX5 5 

* 9 , :«ff±)em«ii!MiK i 2 3 ic 
BB.|t$n5rtJc4y, 23 J:9?¥±jfcjJS£ 

:©B4jt^!|SlI/yXi i3A«rgt, CC 
D7W 1 9lcA#1-5«fc9l£fco-a*5. 
[0 10 3] *HJ6©?gffi|ciRS3feffi«|E»f?^ 

■C, WMftWI-*. 
[0 10 4] 4-f, -y— 

•y— #«rictt, snxxmi soiijfisti'csn 
/jfcKSsna. 3>-hn-7 9 0i4, s^m^- 
xi i 3 Bomttft/jsr • -y— sK^y rsriiifii- 

^X£^$JU *fftl^>-Xi i 3 B<OtHlt;)fc# 

r Ku^ • -y— ^yr^aig-r-SPdj, iiEcD^t-t- 
[ o i o 5 ] -y— u— v-n-fy 2 o^p>w*t 
KMb&ti* t'-A^xy y ^ i i 6tcA#*U 3t*co 

-357)3 ^SltEl 1 6 a ta»U Jt*0-g[57)3^SW 
Si 1 6 a T*Slt$ix5 0 ^R4tB5 116a SrSilLfc 
3tl4. SIW3tXP»l 5^ai§L, »fel/yXl l 3B 
tCioT*3t$n. S I L 1 2 BSriiiSLT, 3fetff#K 
«K*llClimt$ix5 D -<D3t<4. fiB^fe®4i^ 
*5i©aEffiS±-C*t/JxSt*5J:5icj|ji3|5L, fig 

KU-^ • -y— 7j?3iy TJCiottS^^JK^bf y McioT 
^mZtlX, ^U^Xl 1 3 BftiJtC^oT< -5 0 
Mt»Jt(4. *Mfcu>Xi i 3BT-¥fir^i$n, 
3t^f?S§l 5SriiigLT. f— A^Xy l 6 ICA 

wu ft*w-g!57)S¥siffi 1 1 6 a«raat-s. rc75 

*HWE 1 1 6 a *aaLfcSi9 3ttt» nyy-;?u> 
Xl 7jC«fco-Cft5t^ilT. U-f*X7 2 0l:AW 
U 7* hr^T^^ 2 5, 2 6iaotiai^5 0 
■£LT, CCD7^ hx-fr^^ 2 5, 2 6Wffi^|CS-^5 
^T. 0 8JC^Lfc^tBlHlK8 5fC«toT, 7^--X7^. 

[0 10 6] fcfc. *HJigro^ffiT'l4. Ty-^^iL-f 
114A, 114B(i, #»ftl/>XH3A, 113 
BSriiia-f53t©i|Sl3(Ettll (3t3Has*fe/h«i:45ffi: 
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5tcfW»*ix5 J: 9fc4oT<^-5 0 
[0 10 7] jfctc, E»^©f^ffl(co^TKWi-a 0 15 
WSfctt, £ Palft^DSS 1 5 14, ffift-t-5tt*(Cffii:T 

0CQttj#t#©fi};/j|4, W£«*RFJ:9S£SJi,fcS* 

5. 4*5, 3>hn-790li. «4ffifRFif)»4 
£ftfc«#? o y^ldg^T, Wfel/yXl 1 3 BCD 

ttitofttfT-*^}) T&mMi-z>f<< s.y^^mt. io 

W^U-VXl 1 3 B<Dttj#t#^T-^y 7£iIiI1-.5 
WL ±3E©K^i-f-S. at^JU-vXl 1 3B60ffi|t7t^ 
r-*^y 7£ilii-f5[i.ll4, 7*-;<7*-y— #*jj;tf 
#l4frfrix-f, Si^XiUA, 

1 1 3 BWtH££HTl^S. 

[ 0 l o 8 1 IS^icii, u— - T*7°7 2 0i»?>ai#t$ 

SB^^SWEl 1 6 a&iSiiU 3t*»-^5^¥SWS 
116a T'£t* £tt<5 0 ¥£ttffi 116a £5gi& Lfcft 20 

U>-Xl 1 3 BICioT^Tt^ix, SIL12B£iIig 
LT, 3tttf#IEfikii«:UCJ!HW$n-5 0 4*5, 
3tli, *®4>&tf%tttt1BMitt 1 COBALT 6 0° 
®3££4-f«fc?IC 3tif«IE»ii#HclSI*S4iS 0 
[0 10 9] fSJUil 1 6 aTKitt^ftfcft 

isftffliwa* 1 4 9 , 7* y xa i 2 1 co^kwe 1 

2 1 a £ y V XA 1 2 2 <D±&mm 12 2a T'HtCSW 

fli/>X5 3 irOfll^XS 4SrMSJciiiaLTJt^ 30 

cD@^*§/h£ft, Ky */n/>X5 siaot, 

*MfcU>Xl 1 3 B<D%mif$\<DWZ^xmL£hX 
U¥-t£ftm<Oft%ii: S I L 1 2 AWSfcjBSB 1 2 A 

b^riiiiLT. Mmmmm#i\mtt£tiz. 4*3, 
[oi io] nm^^sx 1 1 3 Bfi^bcotf^^t ->y 

e f^ittSi-5«t9JC, 'tf^fE^®2rtT-^M1-5o * 40 
S) <&fr«#n^7Ari»P>45Kftffl«l 2 3«|; 

So 

[0111] 4*5, *nn<r>WMX'\^ tft#fEgUl2fi 

ic, s^ica^s- i*<a»offiaiB*i 2 3^^ 50 
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1E»fl!#l8ft0><S:iI«rffi|»1-5 «t 5 lets. 3ttff#lE» 
«E#l©W«|E»«2rt(C*i^5|Eft««i 2 3<Dftm 
14, 0 9*S«tlfHl 0t*Lfc!Bl<O*ifi©Jgffijc*3lt 
€>!2»$I$5 9 -5 0 

[0 112] ff£P*roflUflKo^Ttt0i-f *„ S 

MCI4, ggHflftgWS 1 514. ±li^^^- 7 {c$tL 

o®ai^(c$^x-5 0 4*3, avho- 59014, fS^tff 

vxi 1 3 BommyttfT—**-}) r^as-r^?^ ^ 
yyz^ML, *M&n^xi 1 3 Btfjfflftat^v*— 
y Tzmm-tzm, ±m<Dmj£k-t5> 0 ##>uvxi 1 
3Bcomit3t^T f -^3iyT^aiii-5PB^4, 7*-i> 

>Xll3A, 1 13BIJi£$Jltl^„ 
[0 1 1 3] W£B#(CI4, w- f-'^T'y 2 0*»P>W»$ 

fttzu— y--)ti4, =>y>-^uvxi 7(c<toT¥tt^ 

t'-Ax^y 1 1 6JCA&L, ftJico- 
Wtf^RltBi 1 1 6 a&SSU *im-gc^^5lfi 

116a T*S#t$HSo #Kftffi 116a *»ifl Lfc)t 
14, SWjt^fWIl 5lcJ;o-CJ6Wf$4i5. 
Wil 1 6 aT'S#t$nfc^l4, ffigffltljtllMJEL 
fcff^ffl#Ba.)fe 1 4 «3 , ^ y XA 1 2 1 CD£KW® 1 2 

1 a t^yXAl 2 2©iSltIl 2 2 a"C)(gtCK»$ 
tL, fiU->-X5 3 tIM]U-VX5 4&ll|gfci§i!LT}fcJfc© 
S^tt^dix. v-y v Ky *;n/^X5 stciox, w 
ifelUVXl 1 3 B©#i&;frft<7)^tCo^TlK££ft-tjffl 
§4X, S I L 1 2 A<Di*®£|5 1 2 A b 

[0114] m rn.ttm.rn 2 ic*s»t5iEft«« 1 2 3 ici? 

^ffl#B83t*sjH4t$n5i:, C <OUmm 1 2 3 «t 9 W 

±^s±^$4x5. ^ow4?ti4, ttftuftasfo, mm 

S4^I4, S I L 1 2 A W^®*|5 1 2 A a ^iiig L, Jt 
*»UVXl 1 3A^gT, CCD7W 1 9(CAW-f 
5. -©J; 9CLTCCD7M 1 9±T*I4, ffiftl^jc 

*fS»W^SWS<fia*t$tl» -?r(7)2*7E;/<^-y/!iSCC 

D7w 1 9icioT^(ii§n, mn<DW±i>mt>ti 

[0 115] *H«|K)^jiJC43»t5-tOffi<0«*» f^ffl 
[0 116] ^(C, *%0^O^3©HJicD^S||CO^T 

5tmmxhi>o 443, *njiw^suc*j»t5^ifiH2 
a^i i lti4, j t<Dmmn%i(Dnmmmk\5\m 

T-*>5^, tS«HSaS2A5, jSfiwH4-5 2ocojfccoBB 
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[0 1 17] Hi 9*3*0^2 014, *-£M<D1&mz.& 

■tmWmX'hZ, ftfc, J£1T, mUCTHLtzt'y^T y 

Z^mi-Zo *mM<DBmiZtHlZ>t'yy-Ty72 1 1 
14, * t'y 1 lC3fetff^I2^fr 1 fc®7££tltzk 
# lC3ttf #15®^ 1 cD^BJg^ 3 {BJWBlcMft-t £> J: 
2lcEE£;ftfcS I L 1 2A£, CK75S I L 1 2Afd*3 

ftSfttf f8ieH^& 1 k itfcftmimtf bhtzttm^y io 
X 2 1 2 A k , ^tVh>8 1 lcfttt*g£&|fttt 1 
JE $ flfc * # 3t*«Ea«* 1 <0{*!f Jl 5 (W<DBiK*t 
4 5fCEB£ftfcS I L 1 2 Bi, -(75SIL1 
2 BKfcttSftlJMSaEftflEfr 1 £ttR*HHHcR»te>ixfc 

14, *ffel^yX2 1 2 Ai*MgjU'>'X2 1 2 BI4, r*l 

Eil*iwai;»Lt6 0° <0^«Sr^i-«t5JcgEg 

[0 118] t°yy-Tyy"2 1 1(4, 5(C, SMfclUVX 20 
2 1 ZA*ftWSfo&£V%MkWmfcl<D*&}Sfa 
l^iWi7^fax-^2 13Ai, ^l/yX2 

1 2 B S:*«i*ifij*s±ot*ttf««5aittfr 1 o^^riSjic 

^R^ig^T^^-? 2 1 3 B t £r{ftx.~CV " l <5 0 
10 1 19] J£y9Ty?2 1 1 14, H(C, ^U>X 

2 1 2 At*s»t5jttt«E»«frl tttR»«Uc, 
U^X2 1 2AMj^fel«fcEK3ftfc2#*IJ&fcK2 1 
4 A, /yXA^n i/^222, 223, g|)Q%$M 
2 16, 3 II ^— ^ 1/^X2 1 73o4U t U— tf^X^ 2 
0£{§x.TV^ 0 Xy XA/d -y^ 2 2 2, 2 2 3fflfC 30 

[0 12 0] fy^7y/2 1 114, JfrfcUVX 

2 1 2B\z&vz%fti&um&ft.ik\*Knm\^ am 

u>*2 1 2BflM»fc*ilcEK$ftfc2#*Jig}fc;|g2 1 

4C, Xy XAXn y y 2 1 5, 2 1 6 C DT 
2 1 9 BS:fl|^TV^5. XyXAXn -;,? 2 2 5, 

2 2 6M{C<4. 2^W ljSSS2 2 7 tfil^>X2 2 8 
#EI£$*VC^-5 0 yDXA^D-7^2 2 6WffliJ^JC 
14, CCD7W 2 1 9 A^EtJ^iXTV^o 

[0 12 1] 2»»JS3t*2 1 4 A, 2 1 4CI4, %tl 40 
-ett. Hi 9*5«tt/E2 0(c*Jl>T)tttW±{B!llfP^JcE 
g£*tfc^3fct52 1 4 AR, 2 1 4CR t, E 1 9*JJ: 
tfEl 2 0 fCfcl, *T3ttt0>T«l»#ICE» $ tifcigftS 2 

14AL, 2 1 4CLittLTl>5. #Mijfcte2 1 4 
AR, 2 14CR, 2 14AL, 2 1 4 C L 14, ^4x-£* 
n0iJxl4 2 tt<D391fflf S&ffl (c j£ B B B £#t A L T«fi£ £ 
*XT^-5„ *M3fe^2 1 4ARI4, 2 &0iS9]fltli£&[B] 
{cm/ISrSiAOL^v^ (£JIT, ^7(c1-5iS5 0 ) 
W3t«>fll*^lRlSr-4 5° EllES-fr, 2ftoSRtSS 
«Mlc*ES:Pn*0i-5 (WT, *>\cf5k-g0o ) k 50 
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3t«2 14ALI4, ^-7lCl-5iA#t?fe<Dii3t*|6]^ + 
4 5° EUkS-B:. *VlCi-5tA»*«>«jt^i6j*|SHE 
£-tt-&^4?(CftoT^5 0 i£ft}g2 1 4 CRI4, ^7 
(c1-€.iAlt7feO{i7t^rr6]^+4 5° @i|fc£-fr, 
"f 5 i: KM(DUitl5 16] Sr Bfe $ ttfc V » 4 5 \Z tt o X l> 
5o «E3fefi2 1 4CLI4, ^7lci"5 i Altft<Ofi|ft;£ 
fi£-4 5° EHEStf, J: AJW3t0>fijte2ri6j 

[0 12 2] Xy XAXa .yi? 2 2 3 {4, |S] 
2##Jfefe«2 1 4Air£Rfltt^fl$l2 1 6©B]jc 
*J^53ttt*|6]tcMLT4 5° {Stt^TEfi^ftfcfil 
ftl^-A^Xy -y*ffi2 2 3 a t, gffl%£lR#2 1 6 

m*b<Dfttfmytv-j>.xzfy ytmz 2 3 aTR*t$ 

*i$#fiKEB$*U (i^t'-A^yy -y^B2 2 3 a 
£JW?4Rltfl5 2 2 3 b tSrWLTV^o 
[0 12 3] ^yXA^a 2 2 214, ZtD&mfifa 

i>\ 2ftmw%m2 1 4A^riM»2 1 

*S»t53ttt^|pJ»C^LT4 5° fSttbtt, J.oXyXA 
-yi? 2 2 3CO{l5tf-A^7'y y^S2 2 3 a left 

B2 2 2 ai, XyXA^n-y^ 2 2 3WS#tB2 2 3 
b a» c, ©3t* s AWi-4ffi«JcEB $ ti. MX, \f-J** X 
y y *B2 2 2 a W^RWffi 2 2 2 b <k&WLT^ 
fil^^X2 2 4l4, Xy XAXn y ? 2 2 3 (DR^ 
B2 2 3 b t Xy XAXa 7^ 2 2 2cDSWffi2 2 2 b 
t©MlcEB$tiTV^ 0 

[0 12 4] ^^)t^p^2 1 6(4, fe^tCE?IJ$n 
P^2 1 614, *ftc6<]tC{4, ^x(4, »fi«0«!3tttS:fiJ 

<Dmj&x-hz>„. - rr*i4, siRi^%niS2 1 6 14, #h 

*y\z.-fZ>kU%jjfa$:+ 9 0° EHES-fr, ^ 
^W3t*W»2 1 6|d*S»t5ttAi LTI4, #Rl4, Jtt 

(4, l^-v>^wffi«^ic/zf>KlTT'i5ai-5Zt^pj 

[0 12 5] XyXAXn y^ 2 2 5(4, *<Oj&6|#|6] 
^^X2 1 2 B*S<tt5 2^«J|jt«2 1 4CJC 
fc'lt5»^(:^LT4 5 0 fSltbttTEfi^nfcd 
ftt*-A*Xy ^12 2 5 a 2»W«jt|R2 14 
C«*»e>©3t*«fll3te'— A^Xy 7^i2 2 5 a T'SW 
$n5*r£3(CEe$iX, «3ttT-A^Xy y^ffi2 2 5 
a lc¥fT&R£f® 2 2 5 b k 

[0 12 6] Xy X^Xn 2 2 6(4, ^C0j*^*(6] 
#*l^yX2 1 2 BJo4t/2^f))SS^2 1 4 C(C 
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fcJts)tett#ipjic*tLT4 5° «»te>*u loyyxA 

/d 7 ? 2 2 5C0{Dtt'-A^7°y i/^E2 2 5 a |C*t 

LT9 0 0 fflit^ttxsas^^/cii^t'-A^yy 

S2 2 6 ai, ^!JXiyD 7 ^ 2 2 5(DSW2 2 5 

y y*B52 2 6 a lc¥fTfcKWffi2 2 6 b £&WLTV* 
5 0 2^01^2 2 711, 7°y XA7*n y$ 2 2 5 
<0«3tK'-AX7 p y s/*B2 2 5 a t/yXA^Dy^ 
2 2 6co^t'-Axyy y*ffi2 2 6 a irroP^cEg 
$tvC^5 0 fll'VX2 2 8li, 7 , !)XA^n y ^2 2 10 
5<Dg|tB2 2 5 btX!JXAXn7^ 2 2 6«S»i 
2 2 6 b t(0^|cEe$tvTV^„ 
[0127] CCD7H'219A, 219Bli, ^rtl 

CD7W 2 1 9 All, 2 5>©lSEfi«2 2 7^ai§L 
tzKfrzfV XJ*7u y? 2 2 6 ©«jfc t'- A* 7° y y * 
®2 2 6 aT*£lt£;fx5;frfa{CKg£ft, CCDTW 
2 19BI1, fll/>X2 2 8 SriliiLfcftjJST'y XA/ 
n - 7 ^ 2 2 6©KWi5 2 2 6 bT-Klt$ft, HKffiBfcf 
-A*;Xy ->^E2 2 6 aT*£lt£ft5;frfrlCffig;*ft 20 

[0 1 2 8] fc° ? T y 7° 2 1 1 |i, JiC, 
ffl»i-**«i2 3 1 ^^3t?12 3 1 «t 9ttll*$tl5 
3£#ffl3t«)3tK±lc3t« 2 3 HMJ;9»B£EK3ixfc=2 
^-^1/^X2 3 2, 61/^X53, [HU'i'XS 4*5 

J:u ! ->yyKy^n/yX5 5i^ix.tP5o ->y> 

Ky*/PUVX5 5 J;9WltSH5Jtli, (3fe 
tt) tf#IE^l2rttC*iV>T, »l/yX2 1 2 A 

«E»i2k:#LTRHWS*i5J:5JcftoTV^5 0 fto 30 

t, ->y ^Ky^/n^yxs 5 ± ^mit^n-s^ii, 

tfimtdM.Mfti<nm\zttLX3 0° ©3&£ft1-J;9 
IC, %ffitt3Bftft# 1 IC*f L TfiP.lt J; 9 (CftoT 

[0 1 2 9] Hi 9fcJ:r/|l2 OlC^Lfcf y^T 
2 1 l|:*Jl'T. 1^-^X7 2 011, SfiJt 
ft^AltB (H19CD&B) icSKftitilSHilft) WU- 

7tcioT¥?T3t*tSft, 2IW3fc£H«2 1 6&«fi 
LTX!) XAXp y ^ 2 2 30fiJttf-A^X!) •/ ?B 40 
2 2 3 a £ Alt-f5 <£ ^IdftoTV"^ ZZX\ Qffll/t 

Xflflig2 l 6<o^-7coiS^^iiilLfe^ii, pfiut «S 
##fi#AWlHc¥fTftiSi»«#) iftO, d^tf-A 
*:/y y*ffi2 2 3 a fciSifiU 7-y XA7*n y i7 2 2 
2(CAltU {Sftf-A*:/y y*ffi2 2 2 a 
U 2 2 1 4A«riIiBU Jtfel/i/X2 1 2 

AlCtot, #fif I8!e&$£{*: 1 rt T-* fe/H$ i 3 J; 9 
JcHX^^tlT, S I L 1 2 A<D£fcBgB 2 1 A a L 

2M#£W»2 1 6<o*^©jB*£iiiaLfctt 50 
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11, Sfijfe0>i*T*>9, d^f-A^y y *® 2 2 
3a-CSIt^H, JEICRMB2 2 3 bt'Slt^tv, £j U 
>X2 2 4£«fco-C*jfc$*lfc», 7!iXA/D 7 ^2 
2 2lcAltU £ltB2 2 2 b, {Iftf-A^yy yf 
E2 2 2 aT')i(CSlt$n, 2 #«ffi3fc« 2 1 4 A£i§ 
1U *J«UVX2 1 2AJCfcoT\ Jtfll #t5»^ 1 
rtfc*5l^-C£IKl3te*W»2 1 6©^-7Wil^5rjaiiLfc 

T, S I L 1 2 AWSfcBgBl 2 A a £iii®LT, 3ti»« 

[0 13 0] 3fcW#K»fltfcia»P>*tttl^X2 1 2 A 
tth*0>ii0#li» »fel/yX2 1 2 A, 2#«te3fcK2 

1 4 A?rli(CiiiiL, Xy XA7*d 2 2 2C0{l3fct' 
-A*7>y y*B2 2 2 a (CAlt-raJ: 5Kl4oTH 
60 r(OM>93fe©9 *><0P«3fc0>3tett, A* 7° 
y y^ffi2 2 2 a Sr-giiLT, I(cXyXAXny^2 

2 3©<B3t^-A^7*y y^ffi2 2 3 aS:@i@L, gffl 
3t^P9S2 1 6 £i!i®L, n y i/yX2 1 7IC<fc 
otijt^t, i^-f*X5 2 0lcAlt-f-5J;5lc/«c 

[0 13 1] 3ttt«lE«jatfl:i J;0*t«JUVX2 1 2 B 
ft'JI;itij|t£ft5W£#;W:, ^uyX2 12B, 2##| 
felttiL 2 1 4 C SrffitCiiii LtX y XAXd y 7 2 2 5 
»d^t'-A^7°y >^ffi2 2 5 afcAM1-S.fc5tCfc 

A^7°y y?I2 2 5 a SrigigLT, 2 1 SEgifg 2 
2 7fC«toT«3t*l6ldS9 0° IfiIS$nT Sg^jfet 
7^9, XyXA^ny^ 2 2 6 O^Dtf-A^X'y 
®2 2 6 a T'Slt^tiT, CCD7K 2 1 9A(CAlt 

*r±, {iTfet'-Axxy -y^ffi2 2 5 a-csit$n, m 

ICRWB2 2 5 bT'Slt^tt, ai^^X2 2 8tCtoT 
ifeJtSiX-CWjtJftiSttfc*. XDXAXPy^22 
6(cAltL, SltB2 2 6 b, il^f-A^T'y y 
2 2 6 aT-HItCSlt$n, CCDT U-Y 2 1 9 B Id Alt 

[0132] xmrnrnm^titf zmmBzmm 2 

i-SW^tLTIi, Wx.Jf, *(S#rF^5, 2 6 8, 8 
6 2 J: 5 ft, 2jgfi<S^7^ ^d? y >7 
V-K'^y-LtzZfy^yyPm (PMMA) * 

2 nmCDitt&ft^i 0 6 4 n m C07t^|^B#JcBS^$H 
5<t, *^ll^t°af7> (spi ropyran) (C 
SE-fbU, ftlC^Lfe^^SI-Cfca^ u*sT-> (m 
erocyan ine) fC'^bLT, SW^^-f 

[0133] jeit, tt md.rn.rn 2 &Mf£-tz>&mt lt 
±12^ 7 * y 9 m+zm \,^tc®& w;t o Ttfte^-r 

1-ftfr*>U— fti7°7 2 0«t9tBlt$n5jtSr, SE 
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55 3 2 nmOfti U 3tSR2 3 1 «fc 9 HiW£;h,-5J£* 
ffl7t£, 1 0 6 4nm«jtit^ 4*5, j££ 1 0 
6 4 nm<7)ft«h LTIi. tfiRfcf^v^A • -f;X (N 
d : YAG) I/— *©**fc*jav*a j& 
55 3 2 nm©)ti Wtl&Z-XW A • ir^U 

— if <Dm*$LZHm%ft¥Mmzm Lxm^tizm 2 m 

fCI4, V-^ij-fy 2 0tC*5tf5¥«ftU— if 2 4 ©ft 

•So 10 
[0 13 4] *3Hfe<OJgl||lC«S3tfff«E»lf4 

[0135] 41\ f— mrof^ffltov^rttw-rs. 

if- **B#l£li, SP B 1^p^2 1 6©±Bi3)f*i^-7JcS 
tb, 2^#Kft2 14A, 2 1 4 C0>#fi!jfclE2 1 4 
AR, 2 14AL, 214CR, 2 14CLI4, ±Xir 

^ic^n^o u— f*y°7 2 0 ©aiW3feoDtH^(i x ??£ 

«rtM*L*ir\ 3yhp-79 0ii, W£ff#R 20 

2 1 2 Atf)ttJ#Ofe?3 J 7 K^* • if— #'^y 7 5 
5 y/£^iBJU *UVX2 1 2A0>ffllttt#7 

■So 

[0 1 3 6] if-^B#(cfi, U—f yt}?7 2 0 frlbtilftt 

ioT¥ff7t*t £n%xn»2 1 6icAW-r 

7^l2 2 3 ai^U XA/d y^-2 2 2©fi53ttT— A 
y^B2 2 2 aSrJlBICgjgU, 2#*Hfc3te«2 1 
4AICAW-T5.0 r^T*, 2^WJ63tffi2 1 4AK>Jfe3t 
I214AR, 2 1 4 AL{±*(C^-y^$ttT^6© 
T\ jtttfSl?,jK»SrS*ti'{C2^i>liSE3tS2 14A^ii 
ii1"6 0 2#»Jte3fefi2 1 4A£aifiLfc#tt, *t4&U 
>X2 1 2AtiJ:oT;tift£;Jl„ ttr*G*KttlCfett 
3f4Mft#>JI 4 £ ftgff 5 t <0*t#E±T'* fc/Jxg 1 4 40 

©7ti4> tf #e^i# i (c*5it znm&frm 4 & km 

i/^X2 12A«|l:So-C<4, :i0>ii»?3fcfi, it*u 
>X2 1 2A-C¥ff*Si:SH, fSr6flJ**$tti"lc2 
»f)J63t«2 1 4 ASriligU 7"y A/d^ 2 2 2 
©{Iftf-AXXy y*ffi2 2 2 a iXyXAXD 
2 2 S^dftt'-A^Xy ^I2 2 3 a ^lilCgiiL 
T v Sffil3fc£aiS2 1 6£i§i0LT. (S^(p]^+ 9 0 50 
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° 0te$nTfftfS<l3ti$^. U— »f*X7 2 0ICA 
WL, 7thf^T^^ 2 5, 2 6(C<fcoTj&£ii£;ft, 
•5„ :«7* hf^f^? 2 5, 2 6©tt}73lC 

g<H>T, &l±ilE]gg8 5|:J;oT, 7*- #*:t?-flr 
tFE, K7-y^>y^7-ft-i-TE*5j:tfS4fff-R 

F#4fijc$*K -tifjOff^-^S^^T. 7^--^xif 
-tf*5 itf f 5 y ^^If-J^T fc>*l5 g# 

[0137] *mmmmxit, rt^^^-* 2 1 3 

a, 2 1 3 Bli, y*- *^if-# - [Hlif§8 6lcJ;oTii 
W)-f2>£ SfcffcHS&iX. ftysis>X2 1 2 A, 2 12B 
£iI»-*-*#*0>iDl3jE<fclI (**iJ*b/hfti45ffi 

oTVS. -t Lt> W*ffift*2fC#L-Ctil«<Dfleft* 
fcliW4trtT5^#(c{i x ^uyX2 1 2Afrb<Dft 

titm&mmft 1 Ki*5»t3f£ii**wi4 <bf*ifs 5 1 

X2 1 2Bi\ a^*te3©*ffi±T*fc/H^fc<53& 

[0138] fe^Npwf^ffltco^-ctft^-rso fe 

£Rlft$PI8g2 1 614, iE^-rsts#(c^c 

T#H*§|C4-> (0° ) (+9 0° ) 

-rzo z<Dm&, &-r. it'yh<Dmmcftfc-t?>2w 

m<D?h<D~J5**^^ mjj**ytirz> 0 Sfc, 2^- 

«J63tK2 14_A, 2 14C<0#te*tS2 14AR, 2 
14AL, 2 14CR, 2 1 4CLIJ, ±T*7(c:$ix 
So tf#X7 2 0<Z)Wlt^©tii*li, ^VP^6«j(c!E 

®ffl£OiStti^(C$tlS. «2 3 1li 1 U— tf* 

X5 2 o<Dmtoyt<Dmtn>mmt)tti:z>f"( ? ^^(c-g- 

-7 9 014, W*fefS^-RF«ttJS4^n/S:S3|c^n y^ 
^c:S-^^^T, ?ffei/yX2 l 2 A©{ijW^ s f-^xy 
TSriiiS1-5^^ 5:>-^^^ai)L, ^U>X2 12A 

©ffl^^x-^^y T^iiig-rsra, ±iE©K^<b^- 

S 0 *ftH/>-X2 1 2 AOfflJJtJfe^x-^^iy 7*&i§i! 
■fSWtt, 7*-*X-if— #*jJ;0C h7y*V^1f— jH 
litT^tvf, ^1/>X2 1 2 A, 2 1 2B(4@^:$tt 
TV^-So 

[0139] ;:T', a©ttweffiffli-5A(B3t*5J:u { 
2 nc^L^i^tc, Aflutfi. >tiii/yX2 1 2Al 

A^It. SS^^- 4 5 0 4fcttPfi3t4-+4 5° M 
X2 1 2 AHi^fit. S<l7t^+ 4 5 0 tfcttPfB* 

^-4 5° «**iftitrliME**fc|IUI«jti:-r*. Ail 

[0 1 4 0] Efti^KiHt. u-if*^7 2 Od»c>HJ»S 
ilfcS«*«)U— {fyfitt. =i y * — 9 I/VX2 1 7{Ci 
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oT^tTftifci £*u ^m%mmm2 1 6ica#h-5 0 

#+9 0° (Elte^itTPii^t^So 
10 14 1] ^#^11^2 1 6 7J^OP{l^(75^|i, 
y°]) XJ*-7u yt 2 2 3<Dmitt'—AX7>y 7^12 2 
3 a iyUXA^D-^ 2 2 2 <0{lft tr'-A^y 
®2 2 2 a £HIlc3gi@LT, 2 #f«;|g 2 1 4 AfCA 
tt-f3„ ^CT', 2##li£ftlg2 1 4 A0Oi£)fr&2 1 4 10 
AR, 2 1 4 AL(i*{C^-7ld$nT^5cOT% ^fttg 

2 1 4 ARSriiigLfcftfi, <l?t*(^^-4 5 ° 

BffilTti&t), Jg7t«2 1 4 AL^iiiiL/tft 
14, fiHft?>W+4 5 0 lElte^tlt, Ad3ti:^5o CI 
<D%\± S {igfcfcjf4 trii5 £coift#ffi±T\ St 

10 14 2] £figft^P3§2 1 6frh<n>Sm%<Dft.\^ 
XAT'd 2 2 3 <DU% f- A ^.7° y ^^S22 

3 aT-£tt£;*X, H£R*tB52 2 3 b"CKI*$*l„ flu 
^X2 2 4-?gft£jT,fc& N /!)XA/C7^ 2 2 2IC 20 
AWL, RUB 2 2 2 b, fl|*tf— A^^y 7^i22 

2 a-CiilCStt^tu 2'#mM%®.2 1 4AKA<ftf 
5„ 2»««2 14AWMS2 14A 

R, 2 1 4 AL(4*lCxt-7(C$tvTV^OT\ |£}fctg 2 
1 4 AR^rii^LfcTtli, 1^^-4 5° 
T, Adfttft*), Sgft&l 4 AL^iligLfcfttt, {1 

[0 1 4 3] If $RfE&J! 2 te3t1S2 1 4 AR?5>ib 30 

<DBm%0±tMitWL2 1 4 ALA^(75Bii3t0^i:^ 
i£ftl£2 1 4 AR*^(DA<i^O^;i:ig7fe^2 
1 4 ALfrbV>AUft<Dftttf : F&Ls U-fi;/7 2 
0O(±ilt3t(0tU^^i«;tii^(c^oy t c < ?:tlc, -ftibcoft 

ic £ 6 * - ytmnumm 2 & K^mm^m & 
^K^-rs/cft, z<d£?{z^ *nm<DB 

[01443 sfc, *mmmmxn, tit $gf£gyi 2 <d 

iztemt&testf-^zGLx&iQ. v^-rftt, tmmm 
m 2 iztzMi-^m mz&ft tfctt nxt as ztt-x 

■tzft&mitt Lx%tzm&\at, tmizmm2<D^ 

iSfc, flt«ffifiW2W#||(rfl||-C*t ) /J>Si/j»5 50 
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^/f 2 OMlT-ftM^ £ ft 5 i 9 (CltXSrf -Sft^tSI^ 

[0 1 4 5] 7^2 3 lfrhtiittZtltzfcmmitlt. => 
V *-?U>X2 3 2tz£-oXW<7%:MtZtltz&, ifb 

u>x5 3 tw^y*5 4&m^miMiLxit%L<Dmm 

->y >- KU *;n^yX5 5(cioT, 
X2 1 2A©>tW^|fiI©*|ioV^-ClR3K$*l-CJI s P4Jg 
S I L 1 2 A©Efc®g|$ 1 2 A b Srilii 
LT, ftW#K«U«#lfcl!8*t£ft-5. fcfc, ^<D£# 

<t 5lcLTtf^>K5o -f-/i*>*>, tf^lEiiS2{ciav>T 
^!l^li&fi5 3 2 nm<mt&)t£f2^ffl#BB#£cDT)!£ 

iSfi 1 0 6 4 n m03e#ffl3fc**IBIt**u*i:. ttftEft 

[0 14 6] ^fc, n£&<Dftm\zr>\i*xvLm-tz. w 

^^-7 (+9 0° ) <DftMk±Mmtf*> (0° ) (D^ 
• t34«3«R*iiS 0 Hit* 2ft%mftm2 1 4A, 2 1 
4C«#IM2 14AR, 2 14AL, 2 14CR, 
2 1 4CLJ4, ^T^-^tC^^So 1/- "fil-fy 2 0 CO 

2 3 lttjE#ffl*«:UMtUttV\ fc*5, nyhn-yg 
0{4, S4f|f R F J: 5 S4$nfcl*^ n y ^CI<5 
I^T, ^I/>X2 1 2 ACOtt5W)t^^-^3iy TSrii 
Wr%?<< X >-^^^SiJL, *f«UVX2 1 2A©(i)» 
3t^x-^^y TSroiii-fSra, ±iE©i$^,?:i-5o *f 
*^X2 1 2 ACOttJ^^x-^^y r^iia-t-sw 

H-f, *t^U^X2 1 2 A, 2 1 2BIJlt^lxT^ 

[0147] ^p B i>t^ia^2 i §<»±mm-fc*y<n®M 

ls-V%\ts 3^-^uyX2 1 7|C±oT^tM 

kZtis £fflft%m$&2 1 6iz£oximft,jjftfc+ 9 o 

P<l3tro>tl4, /!)XAy D7; 7 2 2 3Wi3tt'-A7 
7°y ^?ffi2 2 3 a iXDXAyDy^ 2 2 2CDffi7tt' 
-A^7°y ^^?ffi2 2 2 a £JSKigi&L, 2^*lig7t« 
2 1 4 AICAW1-5, r~T-, 25>f")il3t«2 1 4 ACO 
J£7t^2 14AR, 2 1 4 ALI4*(C^7(c$tiTV^ 
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©T\ 163ttE2 1 4AR£riiiflLit)fcli, fi**!*]**- 
4 5° EHESftf. Bffljtiftfl. fe-ft«2 1 4 AL£ 

mmvtimt. 4 5° ehes-ht. a«# 

[0 14 8] tt#CM 2 IC*3 It 515^^2 5 Sfrb 
14, IfttGMI 2 ©*irc*fc/h«£ fcs J: 5 icHxmi" 

2 5 9 0>±¥£©fW6-Ctt, te3t«2 14ARi»b©B 
$ ixT . ISfltttK 2 ^W*3t* 2 
1 AA<DM%M2 1 4ALd>bS8»Six, ttttfH§Ul2 

1 2BT-*5fe$nT¥fT3tmi^9. 2^WJ6*«2 1 
4CO«i3t«2 1 4CRfciIiBLTPffifet©*£fc3. 
HUflc, IE«k9l«2 5 9©T*»©1S*jE-eii. J»3t*2 

1 4ALa»b©A«*o3ti«j«»$nr, ERUfCisv^ 

X2ftmM%W.2 1 4 A©lgjt«2 1 4AR*»bJ!Mt* 20 

3W£tt#38£$ft5. r©ff£tti4, A<i7t©7tT*fc 

9, «ft^X2 1 2 B^3fc$ft-CWf*3fci:fc»K 

2 #f 2 1 4COiS3fe«2 1 4CL£i§ilLTP 

:/n y^r 2 2 5©<l^tf-A^7'!; 7 ?i2 2 5 a SrS 
igU 2^©ljftft«2 2 7tJ:oTiB3t^|pl«S9 0° 
EIte§*L-CS«3t<03tt/j:9, yi)XAyn.^226 
©Ht'-A^Xy y?B2 2 6 atM^tVt, CC 
D7W 2 2 9A±|Cg^n o roi^iatCCD 30 

7K21 9 a±t*i4, mmmc£fflytmm&2 1 6ic 

M£ft, Z<D21k7CS<? — ^CCDTW 2 1 9 AlC 
[0 14 9] £nft£fl|«2 1 6®^«*iS*V 

<nftU<z>t$\ztt. \/—f*y p 7 2 0frbmtt£Ktzs 
mit<n u— f 3ti4, 3 y uyxi 7icfcoT¥t? 
ftSEi^ft, SM3t$WSl2 l 6(cioT{i^[^^[ei 
fc^tlf'lCSdftOii.hftSo £IW3fcg8MS2 1 6;4> 
e><0S«3t<0)t«:» 7°U XA^n 2 2 3 0>fi3ttT- 40 
A7yy^®2 2 3 afSM^ 5ICSWS2 2 3 
bT'Ktt£ft, XyXAyny?2 2 2(CAltU 
12 2 2 b, <l?tt'-Axyy y^B2 2 2 a T?I1(CS 
W£ft, 2##Ji£ftl£2 1 4 aica#*1--5 0 :r-c, 2 
^*JJtl*«2 1 4A©J63t«2 1 4AR, 2 14ALI4 
*fC^-7tC$nTV^COT-, JS!3tS2 1 4AR£iii®L 
fcjfcli. «3t*|6l*s-4 5" Hiejnt, A«3tt4 
9, te#«2 1 4AL£iiifiLfcjfcMt, «3t*(filAS+4 
5° HJfe^ftT, Bd3tt*5. Z.©3tli, i§B^S^S3 
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[0 15 0] tittBKSS2(C*$lt*£ftftl£2 5 9H 
14, ffittKM 2 ©^gfdlT'&fc/h&i: «fc 9 JCiR* 

12 5 9©±^5>©tSlT*f4, ife7t«2 14ALHO 
Bflijte<0jto&«Mt£ft"C\ Eft«Flcjst^T2»»IJ63t4E 
2 1 4 A©i£)t4g2 1 4 AR/i^ibBa,^$tl., ttftlSftS 

ft£„ ^eoi?£fti4, Bffilftroft-t'k*), jitfti/yX2 

1 2BX-m%ZtlX%=rmL-t'Z>%$Lkt£*). 25>S"lig 
3t«2 1 AC(Dm%^L2 1 4CL^iiiiLTS{i7tO^; 

i£ft«2 1 4AR34»f,©A«3t©**S!S*f*iXT, I5gk 
lSK*5^T2$MWte*R2 1 4A£>ig7fc&2 1 4 ALA 1 

b m% $ ft, it n&mm 2 <r> mixm t t * -5 # ic 

ftXh<9, tt®uyX2 1 2 BfDt^ntfTfetf 
2^»ISE3tffi2 1 4CO«l3fe«2 1 4C 
R£fflifiLTSflS3te<&3tei:43. ZLftibWSfBftCDWdlE 
3fcl4, /!IXA/Dy^ 2 2 5 t*— A^^y 

S2 2 5 aT*K*t£ft, 5ElCKfcfE2 2 5 b T-£tt$ 
it, fl^X2 2 8|c£oT*ft£ft-C¥tT?fe5lS£:ft 
<9 % ^yXA^ny?2 2 60S«B2 2 6 b. M5fetf 
-A^T'y 5/^B2 2 6 aTiiK&#t$ft-C, CCD7 
K 2 2 9B±l:^t5„ Z<D£ 5ICLTCCD7U 
^ 2 2 9 B±T*I4, 3Bftl$icSM^KilS§2 1 6{C*3Vn 
T * 7 X h o fc (CStJt-f 5 S5^©^/4 5 -5 < B W $ 
^ t©2i!i:7C/^-yiSCCD7H 2 2 9 B|Cj:o 

[0151] ***0»»-eHt, ^W3t*W*2 1 6© 
±H***7©ttlli: LTCCD7K21 9 AJCJco 
-Ctf$R<£>S££-fToTk«fcV 1 U SM^XMIS2 1 6© 
LtCCD7W 2 1 9 BJCto 

•ctt«©ff4SrtToTt«tv\ Hie *nm<»mmx' 

14, 1 ^OlEltm«c2 5 9 ICO $m^iHl2 1 
6©±iB*as*7W«||i:^ia]3t*W8l2 1 6<D^mm 
&*><D#;m b&9}<0 &Z.X 2 »£0>¥?£ffl#JB3te£l5 

1 6©^@i^(75^ic^^7, ^ic^^Vi: LT21SW 
ffftffl#HR3t«:W*ICl!BatLfcO LT, CCD7M2 
19A, 2 1 9 B©3K#«rffl^T«*W?5£&fT5 Zt 
tT*#5„ ^©m-^IC|4, 1 ¥ttOCMMI 2 5 9 ico 
PTCCD7K219A, 2 1 9 Bf#^5 2o© 
S£#I4, E^lcta^/£/^-v^LT^5WT, 
2ocDS47tco^$r*a6€)^ tlcj; <9, 
tBlcioT. tff«Sr?f4i-*w i*s-C#-5. C(75J;5IC 
M»)^ailcJ:oTff«5:ff4-r?.*^, JMfcftlcf4, E) 
5lC*5lt-5ff^SlE)8S8 9IC«toT, CCD7K2 
19A, 2 1 9 B<75#ffi^jf#|C*tLT, CCD7M 
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2 19A, 2 1 9 BlCj;oTfctl}£*l5#^*->CD*: 
[0 15 2] *HJiS(7)^ffitC^57ttS8HE^S4^S^ 

4fti4\ itmmumi&fr i ic#L-ttim£B£f$EisLj. 
(7^f <7>E§i&#t LTflJffl-r•5zi:;5s^T 

[0 15 3] fcfc, *HJi<ojgjiT-li, T^M^-Wc 
±oTW«WE»$ftfctt«ffijSUf 2tC#LT\ 0fl* 10 
14. 1 0 6 4 nm0>3t£SBtt-t* 5 t . ^u->T-> 

[0 15 4] #**©J£teK::tetta-*©ffe©*Wi, fftg 
[0 15 5] JSktC, *%W<D%4<DmM<Dftmi^\,^X 

gfc1-3WW£J:oTfl2fiJi£ftfcfc©£ffli,*4 0 
[0 15 6] 13 2 2*>4tfH2 3»4. *3l*©«|g|Cfil 
S3tt»«E»ff4iS»C*J»t 5 t° y ? T y -f(Om^^ 

-tmnmx'ibZo «t, hi. 01 9*J4tfii2 

*y*y9TirfZ 1 id. |g 3 ^HJSro^i: PlI^s 
IL12A, 12B, Jttil'yX2 12A l 212B, 30 
7^fai-^2 13A, 7^fax-^2 13Bfc'J: 
U t 2 4>Wtt!*«2 1 4 A«r«;t-tVS 0 £fc. tV?7 

2 1 4C£Oft^9lC. 2$MM«yfcK2 1 4B&fl|*.-CV 
5. \£y9TyfZ \ 114. %3<DmM<ni&1&b 

Wim<D%:M2 3 1. =>y ^-^u>X2 3 2. fil^X 

53. misy*5 4*3«ti/->y v Ky *^u>xs 5% 

[0 15 7] My9TvfZ 1 1(4. Sic. 2 
«2 1 4 A(C£t***ttttR*tt#l £(4£*MliJlC. 2 40 
##li£ft1£2 1 4 AftW^dlCES^n^^y XA/d 

3 1 5 a. ■£r$%.mm$s2 1 6. ^ y ^-^ uyX 

2 1 7*3j;tJtU— fl3-?y 2 0 <b. 7!)XA7d ^^3 
1 5 A<DttlJ#|Cffi^£*t£:£]U>X3 1 8A*54t/CC 
D7K2 1 9 A&iix.TI^'S. 
[0 15 8] \*y9Ty-?Z 1 U4. MtC. 2 

S214 Biztsrtzittmmmmft 1 iiis*t«tc, 2 
#»«e*K2 1 4 Bftw^wucia^^ttfcyy xa7d 

y?315B. &uyX3 1 8 BfcitfCCDT W 2 

1 9 Bfrf|&-C1>t£. 50 
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[0 15 9] 2^W«Ejt«2 1 4 BI4. 02 3{C*5^T 
jfc«©±WW#iCE«£ftfcl£3fe* 2 1 4 B R t . 12 

3ic*s^rjt*ii©Tfliy«»iciaitsixfcte*«2 1 4 b 

L i£*rLT<^5 0 #«!it«2 1 4 BR, 2 14BL 

i4. %ti?tiMz.t£2 ^(DmmmmmM^zm^^mx 

A£btW<I3fe;tFfi£-4 5° lHlfe$-fr, *>\Z.-?Z>hX 
2 1 4 B LI4. *7\Z.1rZ>bXtt%<Dfc±j3 

[0 1 6 0] /y XA7d-^ 3 1 5 AI4. 2#fi|te#; 
«2 1 4Ai:SW3t*W«§2 1 6fc>IHJK*5^T» 

2 #f m%WL 2 1 4Afc^lB3t*W»2 1 6 
(DffliZiStfZlt^jjfaizttl.X 4 5° {gtfe>ftTEB£ 

ftfcHftt'-A^y ^isisAa^ £ffl£&i!i 

2§2 1 6MfrbOytt>m%*?-J»x7V yy-mz 1 5 A 
aT*Rlt$^5*|6]lCiaS^ix. M%\?— A^ZfV yf> 
S3 1 5 A a te¥fTfcRa+ffi 3 1 5 Ab ir&^LTI^ 

[0 1 6 1] /ilXA^Py^ 3 1 5B(4. 29snMit 
$.2 14 B tfll/yX3 1 8 BtfJfUjlC&^T. 7"y XA 
7D7?31 5 AKl:fctt-5<Ifttf-A*7 B y y^I3 1 
5 A a IC^L-CWlCiaa$tlfc{i3tf'-A^7*y 
65 3 1 5 B a t. 7»y XA/d ^31 5 AtCfctf-SK 
WS3 1 5Ab*»5>©3tiSA*t-i-6ffi|UcEllS*i» <1 
ftf-i»*yy y*B3 1 5 B a lcSiffft£#tB 3 1 5 
B b t St^TUT^S. 

[0162) /yXAyn-^31 5A, 3 15B(C*3 
3 1 5 A b , 3 1 5 B b <4. fttf 4RG££ 
l<7)ffi!i*ICgBg$n. SWffi3 1 5AbiO^I»I3 
1 5 B b ^fafr o ^(4. jtttftEfiSK^ 1 ©tJ^^iiig 
9(CftoTV^-5o ft*3. SWS3 1 5Ab*>bS 

its 3 1 5Bb^isj*»9 3t©3tis«L, ^mm%<Dit^t 

fift ib&^4 ?(Cieg$tLT^-5 0 
[0 16 3] t°->^T-y7°3 1 1 (CiJ^T, 
7 2 014. SOlJtOTU— Ifjt^ttJWL, :©u-f)fe 
(4. =y>-^U>X2 1 7|C c toT¥mt£<t£tt. 
^W*^ISS2 1 6^iiiiLT7°y Xi^o ^315 
AODdftt'-Axyy ->^E3 1 5 Aa(CAltt-54? 
(cftoTV>5„ w^T*. 3SM3t^8ISl2 l 6W^7(Djii 
^*iiigLfc3t(4. Pd^iftt). dTtt'-A^^y - y 

i?ffi3 1 5 A a £3ii§L. 2^#li6g^1S2 1 4 A£iii® 
L. *f*UVX2 1 2 A|C4oTm^$nX. 3ti»«E 
WI#lCJ«lt5ix*J:5lc4o-c^*. SIB]* 
mm&2 1 6ro^-^©H^^iiigLfc*;»4. S{g*(DS 
$T'fe9. S*t'-A^/y^iS3 15Aaf5^ 
ft. 5»C£#tS3 1 5 AbT*Ktt£ft. T'yXA/ny 
^ 3 1 5 B Id Alt L. SWE3 1 5 B b. {Iftfc'-A* 
/'J y^ffi3 1 5 B a-eHlC5lt£ft, 2^fi|Jg*«2 
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i 4 Bfciisu *f#>uyX2 1 2 B(Cj:oT*^^iX 

[0 16 4] JtfitaiE»«E*l*»P)*f«!U>X2 1 2 A 
W^l6l^9Jttt. »ftl/^X2 12A. 2 2 
1 4 A^lllCiiiiLTXy XA^n y?31 5AOfjt 
fc*-A*Xy y?i3 1 5 Aa (CAWX^ ?(C&oT 
V*S. Z<D%(Do t><DSm%(»%lt. {Dfef-i^Xy 
y^Si3 1 5AaX-KW$tl. A U>X3 1 8 Afl)t 
$nx, CCD7K 2 1 9AlCAW-f-5J;9lC^oT 
1^-5. 3tfflf«ffi»jKfl:i*>P)Jt«UVX2 1 2A 10 

^131 5 A a SrigigLT. £Pd1ft^P3&2 l 6 £3 
jgU = y uyX2 1 7tcJ;oT*3t;$tlT, u 

— T*X7 2 0{CAWi-5i9lc/j:oT^5. 
[0 1 6 5 J #f*«K»tt#ia»&**tt^X2 1 2B 

1 4B^HIlCiiiiL,TXyXi Ji yD S /^3 1 5B©0ttfe 
f-i»*Xy y?I3 15 B aJcAW-t-SJ; 9fC/ioT 

•>^ffi3 1 5 B a -C-KJtt£ft, P«3fe<03tHU fijttf- 20 
-k*Xys>*S315Ba SrigigLT. flWVX3 1 8 
BT-^^^tLT. CCD7 U-f 2 1 9 B^At^fS J: 5 

[0 16 6] *£tt^flMc«-5ftffiftK£ff£ 

[0 16 7] £1\ -y— #m<Dftm\C^X®.W1rZ a 
-y— tfdticte, SW3t*fl3S2 1 6©ili^t7f:$ 
ft, 2ftmM%fc2 1 4 A, 2 1 4 B<£>#Sbt;|£2 1 4 
AR, 2 14AL, 2 14BR, 2 14BLIt ±X* 30 
>-lc$tt5„ ^-if*X9 2 O^ttiW^wai^fi, W£ 

fflrofia^iciassixa. ii2 3 utmmmut 

F ±!J|f*$*LfcS*^ay^|ca<3i,%x. *M*U^X 

2 1 2 AOttJWftiSST • -y--*'^y TS-iiigf -5 

$ ^Xir^ajU *f«|l'VX2 1 2 AWtBW^^T 
. -fr- tfjcy rfcilii-f 5Ri], ±i2ro©^t-f 

[0 1 6 8] -y— /1fB#(C(i v l/-f*/7 2 0A^tUW 
$ttfcS{f>tC0^— iFfttt, = y 1/VX2 1 7lC 40 

iotwjti^n, £ffl*gm«2 1 6jcAWi- 
5o £NftXM82 i 6©^is*as*7ic$n 

TV^<DT\ SW3tfEW«2 1 6*iIi!Lfc&©jtli, 

3t©3tl±, Xy X^Xny^ 3 1 5ArofflJttr-A^X 
y s>*ffi3 1 5Aa£jgigLT, 2 jtS 2 1 4 A 

MAltl"*. lit?, 2aWte3fe«2 1 4A©fefetg2 
14AR, 2 1 4 ALIi&IC^lC^ft-t^-SO-t-, jfc 
ttf5rf>«*^S»ti"IC2»«fflEJttt2 1 4A£iIffl-f 
5o 2 ^tJigftK 2 1 4 A&SifiLfc3tli, *Mfcu>X 50 
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2 1 2AfCj:oT«3fe$n, firg*ft«4i:(*^5 
15 i WHET'S W£ ft, ^<7>|£, 7h*l/^-t-^ 

^y rjcfcjts^^^f-y MctoTfgpiSax-r, at 

#5U^X2 1 2 A{|iJlCjifoT< 5„ ^©H^ftlS, ftife 

u>X2 1 2A-?¥mfeS.t£ft, <pre,j»*srstt-ftci 

2$MHl£ftlS2 1 4 A&ffliBU Xy XAXn s/^ 3 1 
5 A©flB3tf— A^Xy y?B3 1 5 A a £gi®LT, 
SW3t*W8l2 1 6£iffiBL-C, ffl3fc*|6j*s+ 9 0° lei 

teSft-cm/soiftiSft. w— y-'*X7 2 oicAit 

U 7thT-ff^?25 > 2 6(C<toT^tti$tL-5 0 
^ LT, :©7*F7 f -ff^? 2 5, 2 6©tti7jlcS^ 
l/^T, &W08S8 5IC<fcoT, 7*- #*3i7Ht#F 

£j5jc£*U rftbWff-^lcS^T, 7^-— x>^-y— ^ 

[0 16 9] KSp#Wf£fflfco^-Ctft^1-5 0 IE 

gi^lcti. gfflft£ffl$2 l 6»i, lESTf 5tf&to£c 

T#i®^feid^v (o° ) t*-7 (+9 0° ) 

5 0 2#fJteftlK2 1 4 A, 2 14BCD#ig^ 

214AR, 214AL, 214BR, 2 14BLI1 
±T^-7{C^tt5 0 !f*X5 2 0©mtt7fc<7)W7J 

14, ^u^WJclEftffl«oKHi*lcSix5. %M2 

3Ht f*7"7 2 OOttJWTtWffi^^jilttjyjt/j; 

6„ 443. 3>hn-7 9 0ti. »£{B^RF«k9ff£ 
^ntS^^cj'^lcS^^, »l/yX2 1 2 A, 
2 1 2 BrotU^Tt^r-^^y TSrii^l-^^^ * 
^r^aiJL. ^uyX2 12A, 2 1 2B©mitjt^7 f 
-^3:yrSriiig-t-5|R|, ±E©89:3£i1-5. Jt*i^v 
X2 12A, 2 1 2B©tH*t** J 7 f -^=y XSrifiiiB-f 
SfflttU ^Joi^h^y^r^X-y— 
ftt>tl-f. #ftl/^X2 12A, 2 1 2 Bii@^$nt: 

[0 1 7 0] KftlSKtt, U— !f*X7 2 0*»bHi*t$ 
4xfcsfil3t©u— 3^-?i/yX2i7i;j; 
■oX^-fx^Mt 1 6ICAWX-5. 

w~T\ ^M3t3EW»2 i eo^^^^^SttTv^S 

^+9 0° @^^nTP<S3fei:/«c-5o 

[oi7i] $m*£m«2 1 6*»b©pai3t«)3ttt, 

Xy XA^p j/^ 3 1 5 A(0®5tf'— A^X!) >^®3 
15Aa$r^iiLT, 2 5>fliiS7tffi 2 1 4 A (C AWi" 
S. 2ftmMitfa2 1 4 AOig^2 1 4 A 

R, 2 1 4 ALIi*|C;t7{c£tl-C^5<7}T\ i£?t^2 
1 4 ARSriligiLfcTtli, «jt*[6jas- 4 5° (eJfe^tl 
T. B«3ti:4»), KjttR2 1 4ALSriiiiUt3ttt. 
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5° @^$tvT, Adftt&So Z<Dft 

i±, &«&fcJf 4ttfcil/f 5i©gi#ffi±T\ ftfc/Hi 

[0 17 2] ^^P§§2 1 6 SfiftOftli, 
7°!; XA/n -y^ 3 1 5 A£D{g)fef-AX7'y s/^ffi3 

1 5AaT-Kfcf$ft, M(CSltS3 1 5AbfS»J 
ft x 7!) XA/p 5/^31 5 B (CAlt Steffi 3 1 5 
Bb, <i3tt'-i.^7°y 2/^ffi3 1 5BaT-HIiCStt$ 
ft, 2##Ji£ftl£2 1 4 B|CA#t1-5„ rrT\ 2##| 
J£;)frK2 1 4 BCDi£}fr|£2 1 4 BR, 2 1 4 B Ui*iC 10 
*y[C&inX\^(nX\ 1 4 BRSraiatfcft 

It. filft*fa;$S-4 5° @e$ttT, Bfilftift^ 2re 
ttfil 4 B LSriiiELfcftfi, iDfe*W+4 5° [nlte 

x\ * t> /Mi <t & 5 ± ? icitxm-r 5„ 

[0 1 7 3 J t**fi!E&jI 2 -CIS, JtE3t«2 14ARH 
<DBmyt<Dftb1&%;m2 1 4 BR^^OB<l7tC03t<!:^ 
T#U jfefe}£2 1 4ALfrt><DAM%.<DitbmytiK2 

1 4 B Lfrb<DAMytV>ytbft iz f L $L-X 0 Ftfc/<-5' — ^j)* 

nm&ti. ^mxtm.m2^x : f-w^9->- 20 

x\m&mm£ti&^ffim&j£m£htzmmm®2 6 0 

Oil, RMM (V-y7-?>m) <Dfcm*v?yJ±btt: 

So 

[0174] xmmmmxi*. $immmm2\cMLx 

^Wftt 2#fiJi£ftj£2 1 4 B^ibOftfi, 5>>lct§1# 

ft/i/^-y^tLtfc^ v^-rnt, tmmmm2iz 30 

2#«««2 1 4Afrt><DftZmnftb LX&tim& 
(Cli2^fijte^2 1 4 Btf>kO#^fE^ffl#§S)ti& 
9, i^tC. 2#fiJ;fefc&2 1 4 B/J^ibOft^tiNBfci L 

T^fc^(cii2^sii^^2 1 4 Afrbnittfmmm 
mrtb*z> 0 

[0175] m£.m<Ditmic^\,^xm.wi-z 0 m 
±mz\t^ £m?t£m$&2 1 en. i&sicisc-c^ifSf 
^^-7 (+9 0° ) <Dftmb±Mm&*y (o° ) 

iS<t^5i^$n5 0 2#fMi£ftl£2 1 4A, 2 1 40 

4B0#M2 14AR, 214AL, 214BR, 
2 1 4 B Lli, ±T^7{C$ix5„ 2 

hn-7 9 0li, ff*ff-§-RFJ:i5S4^tvfcS*^n 
•7^lCi^V^ t *Hfc)U>X2 1 2 A(Dttittft/4>x-? 

2 A, 2 1 2 B<DttittytfrT-t3LiJ T^aig-fSfB^ 
±IEOlS^ti-5o *H£lU>X2 1 2 A, 2l2B<7)ffi 

StftK?-?^) Tzmm-tzTeV*. 
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2 A, 2 12 Bli@££ft-0^,, 
[0 17 6] ■gmft®.m$&2 1 6(7)^i®^^^-7(75^ 
<7>i#lCI±, U-if^77°7 2 O^bffiJtt^ftfiSiiftro 
ifytli. ^ V *—9 1/VX2 1 7 ic <fcoT¥ff7t3?: 
^W3t*W»2 l 6lcJ:oTfi3t*|fi]AS+9 0 
0 EUs^nTPfiJtiftS. SWjfc&W»2 1 6fat>0) 
Pmit<DX.it y /yXAya^3 1 5A£><I#t--i* 
^7°y y^ffi3 1 5 Aa £3gi§LT, 2 ##li£ft;|g 2 1 
4A(CAlt1-S„ 2#fttE*R2 1 4A<DjfE)t 

I214AR, 2 1 4 ALIi*IC^-7fC$HT^5(D 
T\ |g7tS2 1 4 AR^iiiiLfc?feJi N {l?t*f6]^-4 
5° IsIte^tvT. BiDtt/it), J^7t«2 1 4AL£iI 
iflLfcftWu {1^1^+4 5° lelte^tlt, A<Dt<b 
CcOTtli, ftgfc«>Jf4 £<fciIJl5 i:tf>it#ffi± 
X\ Mci>'\s&bte2>£ o^Mtho 
[0 17 7] tf#ffi^l2tdt5(tSiS^^2 6 O^ib 

tt, »^i->x2 1 2Afrb3Lx'i%®m&m2<D% : mx' 

f5^®2(D^mJ{|iJ-r**t/h@t7i^||ft!(^-efc?. 0 J; 
l¥L<iftBJ-t-5<t, 2 6 0 <D_k¥ft<nmi&X 

li, JM^2 1 4 AR^^WB(l7tC03t^fiB-tt$nT, 
82&B=Hc3ol< 2 ftmMftfc 2 1 4 B C0^^;« 2 1 4 B 
R^^P-W$nfc3t(C*tJt£;1-6S^^±$n5o ^ 
B^3t^T-ib'9, y»l/yX2 12Af 
*^:$4X, 2tt%mytfc2 1 4 A©ig)t|g2 1 4 AL& 
iiigLTS<S^)ti:^5 0 mfltlC, 12^^2 6 0(0 
T¥#0>««-ei±, li£*«2 1 4ALA»e>OAlftWA 

*sj!B»$n-c, izmmiz&\,*x 2#mtfnt®L2 1 4 b© 

te3t«2 l 4 B L*»e>JBJt$ixfc3tJc*ra:-t-SI?^3t*s 
%4$ix5 0 rroff^li, Affl*©*-Cfe •? . 
^X2 1 2AT'*3fe^ix, 2^mm%WL2 1 4A<D«Bte 
«2 1 4AR«riiiBL-CSffl*©3tt*5. :tvb«S 
fll3fc«)ff^*Jl, 7°!;Xi,^n-y^3 1 5 AOUltt'- 
J*X7V ytmz 1 5 Aa XfcttZil, &uyX3 1 8 
AT'I*^nt > CCD7W 2 1 9 A±lCte<fti-5 0 
KDi^atCCDTH' 2 1 9A±T'li, IS^Bttc 

^F^7t^p§i2 1 6^#\,^x*>xt>irzmmic#fc-j- 

[0178] sm^m«2 1 6<n±wm&*> 
mitvu— ifjtii, 3^-^i/>x2i7iaot¥ 

ft^^t^n.. ^^3t^W^2 i 6ic,toT{i3t*ia)7!i5 

[Elte^nTfCSii^cDSJ t/j;5o SM3t^PI»2 1 6 
^e>©Sffl3t©3tH. XyXAy D7 ^3l5AOi)t 
f-^^^y 3/^353 1 5 Aa-CSWSiX. MlCgttffi 
3 15AbfSJH$tl, XyXA^n 7 ^3l5BICA 
#tL. Sltffi3 1 5 B b, fi^t'-A^.7°!J - y ^ffi3 1 
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5 B a T*l«(CS#t $ ft . 2 #gJi£3t1£ 2 1 4 B fC AW"T 
5. r^-C\ 2 ^WffijtS 2 1 4 B Wtejt« 2 1 4 B 
R, 2 1 4 B Lli*|C^-7|c3ftT^-50T\ te^2 
1 4 BR&aigLfcjfcH:. ffl3t*|6]*S-4 5° 0fe$ft 
T. BfiMtifcU, H*S2 1 4 B L£i§i®Lfcft<4, 
«jt*(Rl*S+4 5° 0«c3ftT. A«Jte£*5 0 2#*J 
jfc"3ttR2 1 4Bi>b©*ll, 89JS« 3 ©SET, 

[0 17 9] tf#IEgUl2(C:fctf6f2lSStigc2 6 0*»P> 
14, 2^Wife3t«2 1 4 Ba»b©#fcW£fli#J»ftfcJl 10 
fc#&©W£#jWB£$ftfi. ±9»L<KWi-Si, 
IE^tB^2 6 0©±¥#©ffi$T'l4, «!3tet62 1 4 BR 
*»e>OBfl|*©3ta s BUt*ftT, EaU*lC*N*-C2$MH 
KEttlR 2 1 1 4ARA»?>RBjtSftfc3tlc 

»*S+*»dfe**««4*ftS. ^©S£7fe(4, Bd#© 

4£2 1 4BOKSbK2 1 4BL£i§iiLTP<l3fc©3fe,>: 

3t«2 1 4BL*»e>©A«3t©3t*«JHIt$ftT. WStSBf 
fc&wr24MNtt££2 1 4 AWjgjfcK 2 1 4 ALi»& 20 
JHWSftfcjfcfc#JS+5S£ft;»s»££ft5. -cDS£ 
*»4, AmytOftX'h 9 , ^l/>^2 12Bfi*$ 
ft, 2#MfefttK2 1 4 B©jfefc|g2 1 4 BRSriiilL 
TP«3fe©#**$. ^ft<b©Pfiift©S±}fcl4, 7°y 
XA7*D 3 1 5 B<DM%V—J*X7V v?&3 1 5 
BaSr^LT. fll/yX3 1 8 BT*ft3fe£ftT, CC 
D7W2 19B±C^t5 s ^©4.9lCLTCCD 
B±T-(4, £W*fcgm££fH*2 1 6 (C 

v ^j- 7 r* fc o fcffii^ 5 »#©*# m < m 

#*£ft, ^©2&5t;^->"/$SCCDTW 2 1 9 B(C 30 

[o 1 8 oj *HEJ6rojgffitftt, %3(Dmmmmtm 

til-, £IH3fcSIU*2 1 6©^H**s^7<Ott«i LT 

«*©ff^*tToTtJ:^L, gm%&9Hg2 1 e©± 
[0181] *nmcDftm^&rtz>%<Difo<nMi$,. ftm 

[0 18 2] /jMs, ^3ioJ;t/^4©J|JSOff^(Ciol> 

»S2»c*5ftStt*«)IE»i:^*li, ^T©J:5tcittT 

(4, /<^^#y^q>fc#S#tt*/^&#tt$.fcfcfc 
<DXfo5„ Z ©tf ftgEftff 2 (C *5V T^/* J? — > jJS^ 

■^tom-g-^it^.. */^©ss*je#£i;, a^s^ 
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[0183] ^jc, *%w<Dm5(Dmm<nBMi^^x 

[0184] H 2 4 (4, *H16©^JI6Jc«5 jtfl!f«iaa 

s^36Mtc*s»t 5 My9Tv •ynm&ZTjki-m.wmx'b 
fE»K#4oni, tmmmm2<Dmnz, mm*® 

114 02, 4 0 2*Rttfc*jfcfcfco-CV*$ 0 
[0 18 5] **16©JK|BJC*»tS MytTyfl 1 1 
(4, * t 0 ^ K/P8 1 £%1il4RSftj|g#4 0 1 z5S@££ft 
fc t # Kjfel* ffCfttt^ 4 0 1 <D-Jj<DffiiZttfa-f 5 ± 
5lcE«*ftfc»»uyX4 l 2t, ftflHRIftftftfM 
0 1 Sr»A/^«ju>X4 1 2 tatfa-f 5{i@U:E&£ 
ftfc$ 7 — 4 l 8i, *fti/yX4 l 2H*iit*Jtif«l 
IE&iift4 0 1 i(4S*J-{|iJ{c:, ttmis>X4 1 2ft>E> 
J0ilcER$ftfcSW*|E««4 13, f-A^/^i? 
4 14JJi(;cCD7Wl9i:^t^5 a l^y^ 
T-y^4 1 U4, f-A^T'y y ^ 4 1 4 OftlJ^ 

{cf£^3ftfc=i y 1/^X4 i 5to^xiu— 

7 2 0^H^TV^-5 o 

[0 18 6] nmv^sXA 1 214, *<D^f:Wiii53ttf^f5 
mi&#4 0 1WSIC*J-LT6 0° ©ftft^ftf ±5JCE 
B£ft-O^ 0 f"-A^7°y y^ 4 1 4(4, -tO&^Ty 
[6]^, *f^U>X4 1 2©3fcte*[S]lC*fl.T4 5° fflJt 
bftTES3ftfc^S^ffi4 1 4 a^Ltl^o *L 
T, U— 2 0«±9 t'-AX^y y^4 1 41C 
Alti-53tli, 3t*©-«BJ*S^SWiB4 1 4 aT*Rlt3 
ftTSP B 1)t^li^4 1 3(CAItL, )t*©-Si5^^SW 
S4 1 4 a £gig-*-5«fc jlCDioT^S, 

[0 18 7] SIK|^nS4 1 3(4, »^(CE?IJ3ft 

ntzmtR-tzzkizji^x, yt&m^xixftzgm 

[0 18 8] 5/7"4 1 1 (4. H(C, U— tf^T" 

7 2 0ftlJ«t!Jlf-A^7 B y 3/^4 1 4KA#tU 
B4 1 4 a ?:3iii-r53fe<7)iiff^[p](cEi2$ft, 
SI 4 1 4 a i¥fffc±£WS4 1 6 a Srtt5/!)X 
A4 16£, r©7*y XA4 1 6»±gWl4 1 6 a f 
SW3ft^^OiitT7j(S)(Cia^3ft, ^Rlti4 1 6 a 

(cji:3S-r5^sitffi4 1 7 a ^^n-aT-y xa4 1 7 

t, ^;RWS4 1 7 a T*KW£ft5)tcDitfT#|6]l«:. 7 1 
y Xi*4 1 7{l!iJ:t3«HcES$ftfc£,U>X5 3, QQ !✓ 
VX5 4*34Ut->y > Ky*;uuyX5 5 i:£fj;cTt> 
4. ->y >-Ky*/H^^X5 5J;0tmt*ft*3ttt, * 
©«f^ (Jt«) 7)5, W*ffi»»2rtic*i^-C. *f«U>- 
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#14, *ff«K®^4 0 l©ffi|C*j-LT3 0° <D^S 
£*H-J; 3ttitf8fEgtt£ft4 0 1 izMLXmtt&tl 

4 9aJttSft37fef4, tt«8EftJi2rt-e*'b*<fc5J: 

[0 18 9] *||lfc<0«l»£:fcMtSh , y*7':y7*4 1 1 

-c-14, is—f*-77 2 0£.vmtoztiz\s—fyt\t> => 10 

y X-*U>X4 1 5lcJ;oT¥*f7t3[t Six, t'-A 
*Xy -y*4 1 4ia»L. 3t*«)-«iS*SWi54 1 
4 a T'KttSiX, 3tS<0-gB^ijfcg^S4 i 4 a 

1-S±9lC/ e CoTV>S. ¥SWE4 1 4 a-CKWStlfc 

3tli. ^n%im«4 1 3«r»iflu *tfeuyX4 1 2 
l£4oT*7feSft, ftflMHgfflMMM 0 1 icRWSttS 
J:9i;jiott^ 0 ^©5ttt, ?7-4 1 8 ©B±t*S 
t> /Ml ft 5 X 0 IdiR*-*" 5 J; 9 lc 4 o T V* -5 . 
[0190] 414a Lfc7fcf4, 

7 , yXA4 16©i5Wffi4 16at/!JXA4 17(D 20 
±&#tffi4 1 7 a T'JlIiCKfcfSiX, £,I/>X5 3 tpflu 
>X5 4£rJilCiii&LT, *3tE©SAS||,jx$ix5 J; 5 (~ 

#0-0*5. Dflu>X5 4©mW3tii, >yvKy*^ 

UVX5 5iCj;oT. »*U>'X4 1 2 ©JtW^fp]C»^. 
Ko^T4x£SixTS¥ftff^©7t;fei Six, jt««K 
ft«E#4 0 l»cRBIt$li5J:9K4o-CV>5. *tftuv 

X4 1 2«a»e>©3fc£->y v-Ky^/n^xs sffiij^b 
T*£|g-f 5 J: 9i;iicotv^„ 

[0 19 1] tf#0|E^{C{i % tt®)UyX4 1 2ffld> 30 
f>©3t* s tt«3tift9, v-y >-Ky*yPU^X5 5{BiJt4> 

h <D\%m.% t is,&m*m% t <t 5 tsm * - > 

Sft5<fc StcfcoO**. *3l*<DJBJB-ctt» Bl2 4ic 
^LfcJ:5{C. tf#f2gt/f 2ftT'f4, *ffcl/>X4 1 2 

y #/H^X5 5ffi!l^f>wM¥ft^<D^i:^^M-r5 
-fcSfcfcoO**. ilot, tiMMEfiUf 2rtfcJ&#£ft 
S15»««4 2 OOJ^tttt, *n«©«ttift5. 40 
[0 19 2] fttttt£E»ftK#4 0 l*>e>*MfcH^X4 1 
2filJ~46]75>9 7feJ4, »*U^X4 1 2fc£ffljfc£f|S§4 

1 3 Srtliciii® u jt*w— tt#tr— Axyy y ^4 1 

4<D^K#tS4 1 4 a £iiiiLT, CCDTW19JC: 

[0 19 3] &{C, *HH<0^«ltC^53tm«l2^ff4 

«IEftS^*«T?tt, 3ttiMRK»«t*4 0 1 ©tS$8fE& 
Jf2{c:, }giiS©*D^7At£ttM©*P:X7AeD^ 
■fix&i>mi$.irZzttf*imx-h5 Q 50 
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[0194] ft 2 KigiiMW* o X5 

ICJ4, £P B l7fc^!$3§4 1 3<OHlCte»t4*^©fflJi4 

1 3 RX'tt±x<DnmzmmttMt u £¥#©^4 
1 3Lx\zumi-zffin\cfccx&mmmzmi§i#;mt 

[0 19 5] U— ^77 2 0*»P>ait$4xfcu— !f3t 
14. =!) ^~?l'^X4 1 5lC«fcoT¥fT3fc5&i$4x. 

S4 1 4 aT'&WSft, 7t*0-gB^#Sltffi4 14a 

£818-*-*. ¥SWffi4 1 4 a-CKttSft/i7tf4, £IW 
7t£P2§4 1 3KA&L, fe^O««4 13Li9, 

5t5rtfS7t<!:i-5„ r ^1/^X4 1 2IC 
ioT^ftSft, *tt«12«tt{Mo lfcJBW£ft* 0 
[0196] -2F % ^£fcfffi4 1 4 a frSifi Lfctttt, 
XyXA4 1 6©±Sltffi4 1 6 a iX^XA4 1 7 CD 
££Wffi4 1 7 a T-JlUcStt Six, £1^X5 3, DflU 
>X 5 4 J: 05 -> y y K y * A< U VX 5 5 Srlitciiil L 

[0 19 7] #K|UVX4 1 2ttij75^0tf#7ti->y > 
Ky7J/V-U^X5 5fl|A»b©E»ffl<fcS8Jttt, ^Tfe©^ 

r ix ^ ro^ero^tc i 5 Ti^^" ^ - S ix, u- 

e>4*iE»ffi«4 2 oa«jittc»i*Sii6. 
[0198] ff^Btfcfi, snaxmi«4 1 3©*^ 
©is* 4 1 3Rx\t±x(Dmm^m^mt l, 
©ffl*4 1 3 LX'te±x<Dmmzmm-$Mbirz> 0 t. 

fc, l^— ff>7°7 2 0<omi*Jfe<Offi^l4, lE^fflOi&ffi 

[0 19 9] u~ y-**X5 2 O^^tiiltSiXTiU-ifTt 
14. 3^-?uyX4 l 5iaot¥Mi$ti. 

B4 1 4 a T-SWSiX, 7tft©-^5^¥Sl ; tffi4 1 4 a 
£igi®1-3„ ¥SWS4 1 4 a £jij§Lfc7fef4, XUX 
A 4 1 6 ©±Sltffl 4 1 6 a t X y X A 4 1 7 O^SW 
154 1 7 a T-JlldKWSix, BD^>X5 

4*5«ttjt^y >py*/n^>X5 5^niiciiiiLT, m 
¥ft^©3femi six, %^mimmfrA o 1 tc.^its 

1x5. c©7t^»4ffl#.B8,7ti1-5 0 -coS4ffl#fia.3t 
>JSfl!f«SEjiS2rtro!E»««4 2 OJC.BB.ItStLSi. 15 

±3t^H±S4x5 0 r©S^7t(4, te*L4as6 5 7- 
4 1 8{|iJlCiifTL, ;?-4 1 8ifft,/hgt^5 «t 
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9(ClRS1-5i*lC5 7-4 1 8X&.ft£tlX, te&L 
*«*6*t*U'yX4 1 2tti](CitffU ^uyX4 1 2 
fc«fcoT¥fT#*J: Six, SIBJ3t£Sl»4 1 3 
(Z)««4 1 3R£i§i®U %m<D-m s V—J»x7!) v 
9 4 1 4£>¥RttE4 1 4 a ?rIILTCCD7W 1 
9lcAW-fS 0 -t LT, CCD7Wl9l:J:otff4 

[0 2 0 0] flSHi:, f1jrf72 o^ettS 
WSttfcU'— !f3t*ssiBJ*fCH«4 i 3 0>£¥&0!>WK 10 
4 1 3R£i§i§LT3fcte«!2&i£fc4 0 UCfig|t^ti-5 
C©ft(4, ^ 7-4 1 8T*SW$tL, »fel^VX4 
1 2£iI$Lfcgt, SR|^n»4 1 3 
4 1 3 LT-;i#r$*l5 0 

[0 2 0 1 J ^HJg©^{C*5^T, ttttfSftff 

ft(Dm%i4 1 3RT-ttl5^1-5lf«(Cf£;CT#iSmSlC 
3iSttflltiltllftt«ii:S:a«-f5 0 Sfc. u— y i *7 p 7 20 

[0 2 0 2] \s-*FUzf7 20frbm%£htz\'- J f% 

(4, =y^-?uyX4 i 5fcJ:oT¥fT3t*t*ii. 

S4 1 4 a T'KftSiX, **©-a$!iSi£Katffi4 1 4 a 
Sraifl-f S. ¥K#tE4 1 4 aT*K&£;ixfcft{4, 
7fc^ffl3§4 1 3 (CAW L, 4 URJIO, 

»4 0i KJBIfSft, ^if«IE^!!S^4 0 1 
U ;7-4 1 8 ±T*fc/H££fc5J: 5 £: 
*l^7-4 1 8T'Kat£*VC, ffiifeL&^feBt^fctf 
*K8Bftft#4 0 1 (CAW-T-So -®3t*1»*3tti-5. 

[0 2 0 3] *RWB4 1 4 aSrSaLfcitH:, 

Xy XA 4 1 6©£R#tB54 1 6 a t/!)XA4 1 7 © 
±Kttm4 1 7 a T'JlifCSWStL, (SjU>X5 3. GO U 
>X5 4JJj;U : y!i y K!)*/H/>X5 5 3rJl!{Ciiijfl L 
X, M¥4»tt0>*JK* fttf*RE&J&ft4 0 l ic 

[0 2 0 4] S 7-4 l 8 «d>P>wfflf«* «b->!J v KU 

zumm%i4 2 o^g^tcjfM^ns. 

[0 2 0 5] |?£l$»CI4, SHI%KM«4 1 3©S^ 50 
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<7>ffi$4 1 3 LX'l*£X<Dmm&mi&Vtmt L % 

<Dm%L4 1 3RX'it±x<Dwmzm®i#.mb-tZo * 

fc, V— ^7 2 0(Offilt5troaj^|i, IS^ffl^tetti 

[0 2 0 6] ^7*7 2 Oj9»&tMt£ftfcU-iftt 
14, 1^X4 1 5K4.oT¥fT7fe3?<t£;iX, 

ffi4 1 4 aT'Sl^iX, 7ta<?5-gB^^SIt®4 1 4 a 

s. ^s^ffi4 i 4 a sraaLfcjtji, xy X 

A4 1 6W±SM4 1 6 a £Xy XA4 1 7 <D±R% 
B4 1 7 aT-mcEW^iX. fll^X5 3. H0UVX5 
4ioJ:U t ^y^Ky7J/PU>X5 5^|IIilCiii§LT, M 
fttf $fEH^ft4 0 1 IcRWf £ 

#fl!*ffi«MI 2 rt0£ftfRi£4 2 0 KIBI*S*l<5 t , 12 
ftfflttU 2 0 J; 9 . E«i*t*i»tSti!f«3t^*Si--5?f 

VX4 1 2filJlCitffU ^1/^X4 1 2lC£oT¥fi : 
3t*t$ix. SW3fe*Wll4 1 3 0S^©Si4 1 3 
LfciiiSU ^tSfiO— SfP^f — i»^Xy 3/^4 1 40^ 
£ttffi4 1 4 a ^ifiiiLTCCDT^-Y 1 9 JC Att1" 
5 0 -tLT, CCD7Ml9|;J;otS§)t(7)2^7t 

So 

[0 2 0 7] /iJo, S^^PtC, U— ?t>7y 2 OA^tH 
W^nfcu— y*jti4S3SWJtSCWSl4 1 3 ©;£%9-<DtMc 
4 1 3 L*«ffiLT*tt#R«tt»:4 0 HC.B8t=f$nS 

w©3ttt, ? 7-4 1 8T-s*t$ix, nm\y>^4 

1 2?riiigLfc^, ^n^XHS4 1 SO^Offifi 

4 1 3 Rxmmzhz, 

[0208] *nm<DMm\ct$tfz>%:totiz<Dm?8.. Ytm 

[0 2 0 9] ftjc, *HW0^6 0HJg(0^|CO^T 
5<!:|s]«T'fe5, 

[0 2 10] 112 514, *HSScDff^fl|iC#,5*tf#fE^ 
Z>o fc*J, 112 4iC^Lfct°y V7<¥<DUP! 

3twaiee«t*5 o 1 14, tt ^ie^ji 2 0-^©^^ 
^b^ss 502 sristt . Mstommzmwivmm 5 0 

3SrS9:»tfcfllJ5KJCJ!tor^5. T&m&SL 5 0 2 (0^(RiJ<7) 
SI4RWS5 0 4{C^oTV-5o 
[0 2 11] *^JfiOJKffitcifc»ta VytT-rfZ 1 1 
14, *f > K/W8 1 fC%flmKgfttt:5 0 1 ^HSSn 
/ct #lCjfeto «!E^flt5 0 1 0-^OffilC*t(6]-T-5 i 
9(CiESSiXfc*f!fe)U>'X4 1 2 t, *fifeU>X4 12 
«c*j»t**fflf«IE»flt»5 0 l £l4S*HliJlc, *Mfeu> 
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X4 1 2fla>bM£Ett£*ifc3m%KfUBM 13, f 
-A*7°y y?41 41o < tU!CCD7M 1 9 £ Srfll*. 
T^5 0 fy^Ty^5 1 Hi, MIC, t-A^JJy 
*4 1 4<DMJjlZ§i%t£ixtl=i V 1/>X4 1 5*5 

Xtfu— VU7y2Q%:ffiZ_X^Z> B *&M<DM1&V 
14, »il^>X4 1 214, *WJttt3J«3tttai5S«*5 

0 l<0ElC*fLTSi£lcfcS±9KEB£ft-CV.5. 
[0 2 12] 1 1 14, Jgtc, U-7-*#7° 

7 2 0ftiJ4 9 t'-A^^y 4 1 4(cA#tL, ¥K*t 
S4 1 4 a£^i®-f3ft«iftT#frlCge!2£ftf;:=;7- 10 
5 12t, 7-5 1 2-CR«SixS3t©itn*|6l 

(C 57-5 1 2{|j4 9«S{cE^:$nfcdbU'>X5 3, 
DflWi/XS 4*3«fctfv/>J V Ky^/H^XS 5 ifcfltx. 
X^&. *HJg<D^T*l4, i/y y Ky 5 

±9ffl»sn53ttt, toff? fttfmmm 

1£fc5 o i©Ii;»LT4 5° J; ft 

i*«gmk# s o i [cm Lxmtozti. timieaM 2 ^ 

icJo^T, #fci/yX4 1 2 ffilJ/&>P> J£-f 5 ±3 

l^iot^S, 4fc, ->y > Ky X/A-l/i/XS 5<fc9tij 
W$ft57fef4, *#8Eft»2rt-C*t»<JtCS«t9{C/ji 20' 

[0 2 13] *H5|CD^ffiiC*J(45t°y^Ts/7°5 1 1 
T*I4, U-f-**7°7 2 0 J^ttit^tlSl/— ifftf4, = 

*7°y -y^4 1 4CAML > 3t*<0— WiSi|£SWffi4 1 
4 a T'Rt*£*t, **<7)-g|5^it £ Slt®4 1 4 a &j§& 
t5<t9Wot^5 0 *K#tffi4 1 4 a-CKWSftfc 
7fe»4, SW**«»4 1 3&a»U ^UVX4 1 2 
tc4oT*)t$tV, 7fctiflBlE&JI#5 0 1 izMtiZtlZ 

1 5C4oT^5. ZOJtll, 1fttt1Bftg£#5 0 1 30 
W5 0 4±fft) 'Jvg £ ft 5 4 9 iciR Jfc-f -5 4 5 I- 4 

[0 2 14] ¥KfcfB4 1 4 a £3gii Lfc7fel4, 

$ 7-5 1 2T-Ktt£*V, fil/^XS 3 i:Gfll/yX5 4 
SrlltCiliiLT, 3t*roSiSl(8/h$nS«t 5lCl*o-Cl> 

5, bdu-^xs 4©a«3ttt, > Ky ^/n^vxs 

5K4oTM¥fc^#W;)fe3£££ix, ftti#fe£ijK#5 

o ljcuawsn. «#iE«ws2rt-e. »fei/yX4 1 2 

[0 2 15] tf#t©f2^B#iC{4, ft%)U>X4 1 2flJW» 40 
b©##fflf«bfe£fc«). ->y > Ky*;H/yX5 5<|ij7i> 
6©3tea J 3e»ffll*Jgft£fc[j, fflf«fcj»Jf 2rtfc, ;n 
h ©fflf # jfc £ IE»ffl#ffi3t £ WT^lc «t 5T^/<* - > 
fcJ:oTtiMR#!E»£*i*lE»ffi«5 2 o^Jlttlc^A 
$n^4 9(-^oTV>-5 0 *H*S<7)ff^Ti4, H25IC 
^Lit4 9(-, tf#t5^2F fc 9T-(4, ^1/^X4 1 2 

«t9fC4o-C^5. ttoT, fff$8IEliJl2rt»Cj|M£*l 
3fE&8t#4 2 0«Mli, *n»©«ttfc** 0 50 
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[0 2 16] fttft*R3e»IK#5 0 l*»b*MS»WVX4 1 
2(«M6jja»5 jfcllv »«U>X4 1 2£$W3t3EW|»4 

1 3*mciiiaL, *i:ro-^t'-A7 7°y ^41 

4CO^S:ltffi4 1 4 a ^-^jgLT, CCD7M19C 
AWf 3 4 9lC^oTV^„ 

[0 2 17] *fg%a^ffil;:1g3fttitlMEft5£ 
#IB^»4ggT-{4, it1f#l5^(*:5 0 1 <D\HmtR» 

[0 2 18] #jfetC, tWaiElSS2{C^i@iM60*D^7 

tCI4, SW3t*W*4 1 3<D®lZ&rt%&¥ft(»mi&4 
1 3 LT*l4^:T(0iij^^iiBf^fll£ L, 4 
1 3 RT*l4l2^1-^tffai^i:T#iii^S(C^^£ 

[0219] u— y-**7°7 2 o^btiiit^ixyt.U'— y-*7t 

f4, ='J>-*U>X4 1 5te«fcoT¥fT**£:$*t, 
^-A^7°y y?4 1 4KA#tU 3t*©-«dS*RW 
B4 1 4 aT'SW^ti, 3t*©-«|J^*R*tS4 1 4 a 
SrSiS-TSo ¥£«ffi4 1 4 aT'SW$tVfc^l4, 
3t£W»4 1 3KAWU ^*ft<Dm®4 13RiO, 

ft£1fff&ft£-f "5„ ^ffffifttt, M#)l^>X4 1 2fC 
<fco-afcft£4x, ^t*#IEIt^5 0 l(c,BB|t$tv5 0 
[0 2 2 0] ^S*tffi4 1 4 a iSiiLfcJttt, 

5 7— 5 1 2T-SW$tt, tfbW^X5 3, IHl/>X5 4 
*J J: 155/ y y Ky */^yX5 5?rJii{ciiiiLT, M¥ 
SH» ^WffC«^5 0 l (cratt^ti 

5>„ z\<Dit&nmm&mytb-rz> 0 

[0221] »ftuyX4 i 2«*»6©flMi3ti5/j; y 
KU*;^yX5 5{aW^Wf5^ffl#fig^f4, 1ffffS4» 

^— y**»j*sn. i/— <f*X7 2 oomitjtwiij^as 

m tB^J tc 4 o tz b # ic, ««3t £ IE® ffl #BB5t J;5f 
*^^-i/*stt#3E«l!«2rt(cflcaiWfcl2»3Fn-C. S 

[0222] n±mat. &mitmm&4 1 3©t^ 
<offi^4 1 3 RX'te±x<Dwm%mmttmb l, 
(750^4 1 3 LX'i*±x<Dwmzm&&Mbi-z> c t 
tz. i/-- y-**X7 2 o^mw^wtB^ii, mmm<Dfc& 

[0 2 2 3] I/— y-**7°7 2 O^ibLUW^ftfcU— tfjt 
14, ny /-?uyX4 1 5iC4oT¥tT7t^£$n, 
f'-A^yy y?41 4KAJWU 3tft©-S»*Si|iRjt 
B4 1 4 aT'JSl+^tt, JfefiW-gp*5i)£Sltffl4 1 4 a 
£i§i!1-5. ¥RWB4 1 4 a ^rigigLfc^(4, *7- 
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5 1 2T?RJt$H. A 1^X5 3, 4fciV 

»S2rt©IEafl9*5 2 0lCJHJt$nSi» 3EftfB4E5 
2 0 J: 9 . lEftPf Icfctt5tt*#lc#j£i-S3£3t#» 
££ft5„ w0>S4*li» JR*L/jj*st>Rltai5 0 4W 
icitfTL, KWi85 0 4±T?*t/h«J:4*J:5ial5nfc 

■*-4t*icRWiB5 o 4-eKtt$nx, itfltu/^bst 

«JU>X4 1 2ffi|lCitfTU *f*U>X4 1 2ICioT 10 
¥fT7tSC£$*l, £|U]%£lfl|$4 1 3<02fe^©ft«4 
1 3 LSriiiiU SSiStr— s/^4 14 

£>¥-K£fffi4 1 4 a5riaLtCCD7K 1 9 ICAtt 
■fS. *LT, CCD7W 1 9tdloT?f£#<D2& 

[0 2 2 4] ff£P#(C, l/-f*^2 0!}>5>ffl 

«£ftfcU-iF*#Sra3te£H»4 1 3 
4 1 3 L£ffl«LTft*#Bft«E*5 0 1 ICRUfctefi* 

w©3feli» KWffi5 0 4fglt$n > *f*&|U>X4 20 
1 2£iiilLfc&, Sn3t%MS4 1 3 <D%¥ft<nm®. 

4 1 3RT'iI»r$*t3. 

[0 2 2 5] fcic, *5ttfc©#|RK::fa^"t, W«3E«Ui 

5. EflWpicil. &IR]%SfUl4 l 3<75£¥ 

tt<nm®4 l 3R-Ctt±TOlT**a»f««4: U 
ft<Dm®4 i 3 LTttlE«r*flMllcit:i:-c*H*lilc 

ftZo 30 
[0 2 2 6] l^— ftizfyZ 0*»e>UHtS*lfcU— !f* 
II, =y ^-^UVX4 1 5fC«toT¥fT3t*t$tl, 

E4 1 4 aT'K#t£ft, 3t*©— g|Jd^S*tffi4 1 4 a 
£ii§i©1-3o ¥KttS4 1 4 aTKWSiifcftli, ffiM 
7t^P2§4 1 3ICAWU £¥#<Dffi«4 13Li9, 

#11, *f^>X4 1 2(cJ;o-C*#$n, ftflMRGft 
IKtt5 0 lfclfijf&ji. tiMMEfiUi 2 fciiifl U JKttffi 

5 0 4±T*t/Jxat4S±5fc:«l3|[i-Si:*jcR|tiB 40 
5 0 4T*SW$nT. tt*L/jiiSP>St«f«EflUB2Jc 

[0 2 2 7] ^KWffi 414a Srigig Lfcftfi, 

5 7-5 1 2T-SW^H, £jUVX5 3, IHUVX5 4 
fcltfv-y > KUtf/n^Xs 5SrJ^{diiiiLT, M¥ 

[0 2 2 8] SWffi 5 0 4 DNA>C>0>1IMg££ -> 'J y y V 
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>#7FM£iX, l^-lf^T 0 ^ 2 0tOttitt#(Otti^^^tB 

;>jlc&o fettle, 1*«fttE»flilM&3fcl£«fc5T#A« 
©»n;/7A^f))i5ffili«5 2 O^jf^lc^M 
[0 2 2 9] ff£P#fCli, £ffl*$3Mg4 1 

©f«4 i zR-v\i±x<»mm*mmvii&b u 

©®Jgc4 1 3 LT*ll£T<7)iI|f£jg#htWi£-f 5, * 

[0 2 3 0] l/-1f*^7 2 0*»feffllt$ntU— !f* 
II, =>V *-?i'yX4 1 SiZX^XW-ftftltlbZtl, 
t'-AXXy s/*4 1 4KAHU jt*(D-SB*S^SW 
ffi4 1 4 a fKtt^ft, 3fc4©-fflJASijfeR*tffi4 1 4 a 

SrSiii-S. ¥Kttffi4 l 4 a ttffiiLfcfttt, ^ 5— 
5 1 2T'SW$tV, fluyX5 3, IHl/yX5 4&ltf 
•>yvKy*/H/yX5 S^JilciiilLT, MWiJ&R 

&js 2 rtoie^ss 520 icBi#t$ti-5 1 . tmmm 5 

4£ix5 0 r<7)S±7tll, i£fc Lfc# U- VX4 1 
2{BJ(ciitTL, »l/yX4 1 2ICloTWT7t3i<t£ 
ft, £P B l7t£!!!!4 1 3<0*^<OtHJ«4 1 3R£i§i® 
L, TtiO-gB^f-^^Xy ^41 4(O^SltS4 
1 4 a SrSiiLTCCDT Wf 1 9lcA#J-f-5„ -t L 
T, CCD7K 1 9lCioTS4)t©2^^-y 

[0 2 3 1 ] /«Cfc\ W±mz. l/-f*7"7 2 0^P>W 

4 1 3RS:iiiiLT3t«*IBa«#5 0 1 lcRg»$KS 
^, C©3ttt, SltE5 0 4T*RW$ft, *M*U>X4 
1 2SriiiiLfc«, SIIQ^IIS4 1 3©fe^«)ia« 
4 1 3 LT'JiW^ft^o 

[0232] *m&<nmmi<zisft2>*:(Dm<Dmi&. wm 

[0 2 3 3] 3^*3, ±E«-HJfi<0^ffi|C|SS 

•f51 5J-L.Tt>lV\ 
[0 2 3 4] Sfc, fE^I-Sif^lCJ^CTTt^^^p-t- 

1 dlCLTt J:ir\ 

[0 2 3 5] SSi, jg2» ^5 fcll>*^6<D#H 
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[0 2 3 6] %ffiwwmwmm\*. 

[0 2 3 7] 

a-LTIBJtL-C. IMCIIAl:, ffittft io 

[0 2 3 8] »*«3SS«<D3t«aiEft36WcJ: 
fttf. tt*«ffiftKfc£ LT, ffi*3tfcJ:t«Eftffl*]a 

^x. mmm&mmztti-mmft&xvmmKimm 20 
xsD&Wi&mm-tzxoizLtKDx, hjc, 

[0 2 3 9] »*3fi6fE*(D3tfl»«|E»3gBtJ; 
E«*nT»*3t*iJ:tWE»ffi#JB3t^aifi-f 5 y y y 

[0 2 4 0] St#9(7fcl^L 1 l<r>\i^-filiiAZ^M.<D% 30 

Eli^lft£ttaE&;fK*f LTPSIt L. tfaE&S 
&'<?->lZ£<>Xf£.m&tlZffi®&T£%-fZtctf><Dm 

tzm%<n-&t:m%i-rzj:o\zmtoLx, mmummft 
o ?7?4**m LxtitntfBzm&Hz ytmmtimf&ft 

[0 2 4 1 ] */c. »*«9E*03t««8E«ailBfC«t 

^ T . )t*«3Sft«#JC»i- 6 *J «t tfffi&ffl 
3tWffi«Srf(iiJ»i-*«t9{cLfc©-e, Mtc, Ej|©fcjt) 50 
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©)fe<0ffillft»&*t£«fc < ft o Z. k #T# S i V > 5 8b* 
[0 2 4 2] ifc, !f#Jf 1 1 GftOjftft «IBftSfiS(c 
f-iBB$nTlfa^«tU?E^ffl#fi8^iiil-f 5y y 

[0 2 4 3] ff#Jf 1 4 4l»Ll 7©V^-fn*»IC|E«tO 

ftttaElpf^fiij; fciiif 2 2 iettoftttttfsft 
S^fe(r«tn«, tt«<olS«B#lc»i, ffaftirEmffl 
5 *>©-*«J3t*S:ii¥4Jgttt L, ffifRfBft 

ESiJllc*f LTfiS.lt LT, WaiSfiMlrtf^ *«3ttfB 

mmmmtft t <D^mz «t -5 tsm* - x o Ttt 

5ff±)fe£llXlftLT, IfttHi-iJ: 5£Lfc<0T\ 

LT, ±9i«««lcW«S:JS»L, J.o3tff fREftftEfr 
tCE^ $ ftfctt«&jS£HCf?£1-5 r k & k 4 -5 t 

[0244] m*9 1 6 E«o3tit aE^ff±g 

Blcifttf, fflMMmNtttb LT, flMRifc. E£iffl# 
H83ti3J:T/ff4ffl#flS3t<0{iBSli«)<Dfci?)Olfa^Eii 

(cE^^nfctta^fflv^T, 3ttt*E»JSE#t»i-*« 
«it» E^ffl#B85t*5 t fcU J ff±ffi#Bg5tro{iBiSr^JfflI-t 
-5 J: 5(CL/croT\ Stc, Eft*J«tU { ffdfe©yi:ftro*© 

[0 2 4 5] Uf*gl 7lBtt©jt«*IE»S4ig 
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[0 2 4 6] U|#Jll 8^^L2 1 O^T iX^MCSE*© 
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tt«}fc*J«fctfESiUfi#J»Btt£JfaE& 
^J*$tifcffi*^»LT, T^^-VfctoTE^ 

«t5f-SBWLT. tfaE^SrtJc. f^iS'-vicio 
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[Hffi^ffimftiftB^] 

[0 1 ] *%W<D% 1 ©£ife<0JKfUc«$3fcfflf$RK»W 
£=£filC is It 5 tT y ? T y i t^jfett*IBtKKM:0!>« 30 
J&£^1-tfcK0-C*<fc5 o 

[0 2] Bltefcttss I Lfcovvc^KiWH-Sfc. 

[id 3] Hiicioit^s i L<D5;wmm<D-ffl&7jk-fm 
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[013] Blfc*Lfcl^y*7y:/tCfcttSto#3fc05 
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W±yt<D/<? ->frt>%m-f Z^-? (Dftmb :®f- 

[015] -y— ^ii) 7C7 K^Wft^Sr 

•tmwmxhZo 

[0i6] *&w<Dmi<Dnm<DBm<Dmi&Mizj3tfz 
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So 

[02 3] *»W©SS4 0HJfi©^«Ui«43tfflf4Bffi» 
ff£SWC:fcttS * T y 7 P <7)tS^^^i-^0T*fe 

[024] 5 ®Hft®£tt(Cff5Xffitt|gfK 

-So 

[025] *&w<7>m6<Dnm<oMWi{z&? ) ytffinfz® 
ff£3£«ic*s»7 z>\? y 9t y -/(Dm^^-rmmmx-h 
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[02 6] ^©ri'^/l't^a-A^D^?^!;*) 
[ft^<otS£0J!] 

V. 1 0-*flMilB«kW4itll, ll-fy^?/, 
12A, 12B-SIL, 13A, 13B-#*H' 
X. 14 A, 14B-7^ a i-^ 15-SIRIjfcX 
MS. 19-CCD7K, 2 0-U-f*^7, 
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